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Come see the great new GRAVELY-4.24' 


Love that power! You'll get real satisfac- 
tion when you take command of the finest com- 
pact tractor that ever mowed a lawn or plowed 


a furrow! It’s Gravely . . . so you know it’s a 
real working machine. Uphill. Sidehill. Over the 
rough spots. 10 HP engine in the rear gives 
you full power, ground-hugging traction that 
lets you have the fun while the tractor does 
the work. 


Love that all-gear drive! The Gravely 
424 drive is all-gear-and-steel shaft .. . puts the 
power where the action is, into the attachments 
doing the job. There are no belts to slip or 
break . . . it’s gear and steel all the way. 


Love those attachments! Easy on. Easy 
off. Attachments mount quickly down under, up 


The compact tractor you'll love at first sight! 


front, or behind. You're in command of any job 
. . . Mowing, snow clearing, gardening and dozens 
more! 


Fun to use, easy to buy! See the Gravely 
ot at your Gravely dealer. Talk terms. He'll 
talk your language. Or, 

write for a free, full-color Si cravety ad 
catalog: Gravely, 5806 
Gravely Lane, Dunbar, 
West Virginia 25064. 


S GRAVELY. 


A Division of Studebaker Corporation 
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WANT TO KNOW HOW TO TURN A QUARTER 
INTO A LOT OF MONEY? 


IT'S NO TRICK AT ALL. 
I'll even supply you with the quarter. 


write me for a copy of our ABC First Quarter Statement. 
When you receive it, notice how Popular Science 
Monthly's average total paid circulation soared to 
1,651,251 in the first three months of 1968. That's an 
all-time high. It's also 125,627 more than the same 
period last year. 


Then, don't overlook the fact that Popular Science is 
already 51,251 ahead of our recently-announced circu- 
lation rate base of 1,600,000. It's especially drama- 
tic when you consider that the new base doesn't take 
effect until our July 1968 issue! 


Now for the big finale. Imagine this fast-growing 
audience of active, affluent buyers reading your ad in 
Popular Science. Just show them why your product is 
new, or better, or different, and your sales curve will 
rise faster than a levitation act. 


Take advantage of Popular Science's special selling 
magic in the very next issue. It's a real money-maker. 


Cordially, 
Opin. £ Ao 


Charles S. Thorn 
Executive Vice President 
Advertising Sales 
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additional mailing offices. Entered as second class 
matter at the Post Office Department, Canada. Printed 
in U.S.A. Copyright (c) 1968 by Popular Science 
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It gives you at least 3,000 extra miles 


“Ply-ier?” That’s right. We mean Atlas Plycron* 
—The Round Tire—has the strength of four full 
plies as part of its rugged overall construction. 
That’s just one of the reasons why this quality tire 
can roll at least 3,000 miles further than tires that 
come on most new cars. Once again, grueling road 
tests against complete sets of tires for new 1968 
cars proved it. 

Another strength. It’s “tread-ier.” The muscu- 


lar Atlas Plycron tread is made of tough, long- 
lasting rubber compounds. This tread has a unique 
design that puts more of its surface on the road. 
So it grips harder! Gives you better stopping, 
surer control. 

And you'll look long to find a safer tire! We test 
the Atlas Plycron for safety 54 different ways. 
Get Atlas Plycron tires and start thousands of 
miles ahead! 


ATLAS 


Tires - Batteries - Accessories 


Sold at over 50,000 leading service stations 


TRADEMARKS “ATLAS?” ““PLYCRON’* REG. U.S. PAT. OFF. © 1968 ATLAS SUPPLY CO. 
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HIGHLIGHTS OF THIS ISSUE: 
What’s Coming in the 69 Cars pace 59 


Truly new models, built-in collision protection, two brand-new cars—it’s all here in a 
company-by-company breakdown. Sources of the secrets: strictly unofficial. 


‘2001: A Space Odyssey” pace 62 


Amazing new movie takes you way out. PS keys you in on the fantastic, but authentic, 
sights you'll see on your long journey. 


How Germanium and a Bit of Wire Changed the World pace so 
The step-by-step invention of the transistor—the nuts-and-bolts of modern electronics. 


Your New Room Air Conditioner pace 144 


Keep your cool. Here's all you need to know to pick, install, and maintain the right rig. 


The Beauty of Prefinished Plywood Paneling Pace 163 


Install it—the job’s done! And with the professional tips we give you, it’s up fast, too. 
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EXTRA! 16-Page Special Report: 


GAS FOR YOUR CAR 
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additives, octane ratings, lead, detergents. All 
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Bit of Wire Changed the World 
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SOMING NEXT MONTH 


» News Flash! PS auto editors Jan Norbye and 

Jim Dunne set new coast-to-coast driving rec- 

ord in a '68 Pontiac Catalina wagon—New 

York to L.A. in 44 hours, 50 minutes, 56 sec- 

onds. 

Do-Anything Bob Gannon Tries Surfing. 

Tornadoes: Death Does the Twist. 

Latest News on the '69 Cars. 

World War | Fighter Planes Fly Again. 

Ford’s New Stratified-Charge Engine Promises 

40% Better Gas Mileage. 

» Tricks the Treasure Hunters Use. 

» TV Personality Ed McMahon Remodels a 
House. 

» How Good Are Those Mail-Order Car Gadgets? 

Testing the $2,000 Imports: Datsun PL510, 

Toyota Corona, Sunbeam Arrow and Austin 

America. 

PLUS: A handsome buffet you can build (with 

jie-flat blueprint) . . . A PS Save-It Section on 

nolding . . . Home shop in a narrow space... 

Trapping bugs with light . . . and a 16-page Spe- 

cial Section on the care and repair of your power 

mower. 


AUTO UPKEEP 


158 Gus Makes a Bet with the 
Chief Mechanic 


162 Hints from the Model Garage 


BOATING 


100 Instant Boats Are All-Purpose Craft 


104 Chrysler's Commando: as Tough and 
Able as Its Name 


PHOTOGRAPHY 
86 The World of Wild, Wild Lenses 


PICTURE NEWS 


56 Helmet Sight Aims Guns 
79 Slicer Slices Fuel 
99 The Beetle—British Style 
114 Midget Hovercraft Built for Kids 


EVERY MONTH 


6 PS Readers Talk Back 
12 Science Newsfront 
18 “Say, Smokey—” 
32 Detroit Report 
85 I'd Like to See Them Make 
131 Shop Talk 
132 New Ideas from the Inventors 
212 Wordless Workshop 


NEW! 
Jetspray 


Now you can get the famous cleaning action of 
GUMOUT in a pressurized can equipped with a 
special extension nozzle. The unique plastic tube 
sprays GUMOUT with pin-point accuracy into 
spots you can’t reach by usual cleaning methods 
—even sprays around corners. GUMOUT pen- 
etrates instantly, dissolves and cleans away 
grime and gum—right down to the bare metai. 
Perfect for cleaning exterior carburetor surfaces 
and linkage. Frees sticking manifold heat con- 
trol valves in seconds. Get Jet-Spray GUMOUT 
at your auto supply store. Price is $2.19. If 
your store doesn’t have it, order direct-from: 


GUMOUT DIVISION 


Pennsylvania Refining Co.,Cleveland, Ohio 44104 
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Not recommended 
tor drivers under 18. 


Du Pont Golden “7” is the high-performance 
motor oil additive. The one made to give your car 
top power and top performance. 

We figure it’s not kid stuff. 


Better things for better living...through chemistry 


REGU S paT OF 
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Wanted: 50,000 More Programmers! 


Leading publications report critical scarcity of men and women 
who can write the instructions that make computers work! 


Where Programmers are needed now: 


Get into America’s = 


Inventory Control 


B Advertising Agencies Legal Departments 
| Air Conditioning Mailing Companies 
newest career field! —— a 
Airport Control Medical Research 
Assembly Lines Military Operations 
B E A H I G H PAY Automotive Industries Missile Control 
i Banking Offices Office Management 
Billing Departments Payroll Departments 
Broadcasting Post Offices 
Census Taking Power Companies 
Claims Departments Printing Plants 
Construction Industries Railroads 
Credit Controls Research Laboratories 
Crime Detection Retail Chains 
Defense Industries Sales Management 
Department Stores Shipping Companies 
Educational Programming Space Flights 
Election Forecasting Stock Brokers 
Gas Companies Supermarkets 
Government Offices Tax Departments 
Highway Planning Telephone Companies 
Hospital Management Traffic Control 
TRAIN IN YOUR SPARE TIME AT HOME Hotel Reservations Travel Offices 
a Information Retrieval Weather Stations 


Insurance Companies +..and many more, 


High School education sufficient. 


No technical skills necessary. Tis free bpoklek:tells 


you in simple language: 
@ What computer programming is 
@ What the programmer does 

© Where the programmer is needed 


Jf you're in a dead-end job, why don’t you 
become a programmer? You will have a 
wide-open future in the newest, most excit+ 
ing of all professions. 

For the vast majority of good positions, a 
high school education, a logical mind and 
the right preparation are all that are required, 

Instead of worrying about how long your 
present job is going to last, you can plan for 
bigger success in a field where employers are looking for you. 


© How you can become a programmer 
@ Mail the coupon for your copy 


© 1967 LaSalle Extension University 
pete eee see eee ee eee eee 1 


LASALLE EXTENSION UNIVERSITY ! 


Authorities foresee that for many years ahead there will be I re ana siio 1 
Mere openings than People to fill them! I 417 S. Dearborn Sirsak, Depe EA BS, Chieeas; Minois 60605 I 
Right now, without leaving your present position, you can 4 I 
train with LaSalle for big pay and an exciting future in 1 Please mail to me the free illustrated booklet I 
Computer Programming. You can study at home, in your I “How To Become a Computer Programmer.” 1 
spare time, at very low cost. Experienced LaSalle instructors I i I 
will guide you by mail every step of the way. You will be I I 
surprised by the ease with which you learn. I I 
Starting opportunities are plentiful in virtually every busi- 
hess you can name, Programmers begin at good pay and i Address. sss seee Sess eure sveeveasses sews COltfessescees aes i 
with experience can rise to fill supervisory positions at sal- 1 City & n I 
aries of $12,000 to $15,000 a year — often as much as $20,000. State. orii Zip No... I 
Mail the coupon for free booklet “How To Become a q n Working Hoos i 
Computer Programmer.” LaSalle, 417 South Dearborn I Occupation SNS sa An PM: I 
Street, Chicago, Ilinois 60605. na se ee on na i lee 
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PS Readers Talk Back 


Two-ply vs. four-ply tires 

I enjoyed the informative report “Tires 
for Your Car” [Apr.]. I think it will help 
many people decide which tire to buy for 
their type of driving. But I don’t agree with 
your statistics on the numbers of two-ply 


tires returned for road damage versus four- 
ply. When the first of my OE tires was cut 
and I found out how thin the remainder of 
the tire was, I discarded the other four and 
ordered a new set of four-plies from a cata- 
logue. Catalogues sell many tires with no 
trade-in required, so many two-ply tires 
are discarded without being recorded by tire 
companies, making it impossible to get ac- 
curate statistics. 

WALTER P. HERLL, Kansas City, Mo. 


. . . The tire article was full of super- 
sales information for radial and extra-wide 
tires—a lot of nonsense. Radial-ply tires 
bend cords like straws of a broom. Low- 
profiles bob up and down like a pogo stick 
and have no stability; they tend to go 
round, not stay oval. Why have all these 
extra stresses in a tire? Isn’t it better to 
have a tire with no extra stresses, but the 
ability to stand the stress of air pressure? 

R. J. Barer, Milltown, N. J. 


. . . I congratulate you on the excellent 
article on tires. It is timely and compre- 
hensive and answers many questions that 
have occurred to me with respect to tires. 
One question was not answered by the ar- 
ticle, though. What effect does aging have 
on tire deterioration? 

JAMES A. CHALMERS, Arlington, Va. 


Aging will cause tires to deteriorate, but 
it depends on the area in which you live, the 
amount of sunlight to which the tire is ex- 
posed, and your local atmosphere. 


Getting away from it all 


I read “Half-Mile Up Without an Engine” 
[Apr.] with much enthusiasm because I’m a 
student sailplane pilot in the same stage of 
training as Robert Gannon. The description 


6 | POPULAR SCIENCE 


of his feelings when he released from the 
towplane seemed like one someone had writ- 
ten of my own feelings. The first solo flight 
is everything he says it is. 

J. H. Crews, Chico, Calif. 


Towing a trailer with a VW 


Smokey may have led Frederick V. Knapp 
astray [Apr.] with his comments on trailer 
towing with a VW. Primary trailer-towing 
factors are total overall weight, weight dis- 
tribution, and the trailer’s frontal area. If 
the trailer’s frontal area is equal to or less 
than the car’s, and if the total weight of the 
loaded trailer plus the tar’s load is equal 
to the maximum load capacity of the car 
(around 1.000 pounds for a VW), then 
changes in hp., springs, brakes, and tires are 
not necessary. As Smokey mentioned, most 
weight-distribution problems can be con- 
trolled by an equalizing hitch, rather than 
with an ordinary bumper hitch. 

Don ENGLIsH, Coronado, Calif. 


Test record makes a big hit 


PS’s Project 3 Stereo Test Record [“Our 
1968 Test Record Checks Out Your Complete 
Stereo Rig,” Feb.] is well worth the effort 
and planning that obviously went into its 
production. It is certainly worth more than 
the $2.98 I paid. It will put the finest stereo 


through its paces. The moment of truth for 
my own midrange component set came in 
the high and low frequency bands, and in 
the A-pitch and rumble tests. 

Who would have thought that the dust 
brush attached to a $40 cartridge could mim- 
ic turntable rumble, as well as cause a track- 
ing waver in the A pitch. By removing the 
brush immediately and making a simple ad- 
justment with the help of your test record, 
I have discovered what magnificent luck I 
had in selecting my stereo components. 

KENNETH J. MCNATT, Little Rock, Ark. 


Bringing in TV sound on a radio 


In “Td like to see them make .. .” [Apr.], 
A. D. Johnson of Seneca Falls, N.Y., says 
he would like a radio to receive TV sound. 
Has he tried an FM radio? In my area, I 


Continued 


Turn Semi-Pro 


You’ve got the tools. Now get the training. 


Electrical Home Maintenance 


Ever wonder about the money you save when you 
can “do-it-yourself”? Or about doing for others 
and getting paid for it—up to $7 an hour? 

Ever wonder about recouping the small fortune 
you've put into tools and equipment so you can 
buy more tools and equipment? 

Stop wondering. Start learning. 

You're closer to becoming an expert than you 
think. 

With the right training you can turn your pastime 
into a profitable sideline. Or into really satisfying 
skills and projects. 

You can make yourself more valuable to family 
and friends. Or even go into business for yourself. 
Be sure it’s the right training. 

This means modern, professional know-how tai- 
lored to the needs of the do-it-yourselfer. Bedrock 
facts and theory. Tricks of the trade. Individual 
instruction that includes project assignments and 
question-and-answer service. Knowledge you can 
start to apply immediately. 

In short, it’s the kind of training you get from 
famous ICS—more than 250 specialized courses. 
How to get a fix on ICS. 

Just mark and mail the coupon. Within a few 
days you'll receive a complete packet of details on 
the subject you select. Illustrated catalog. Ex- 


Carpentry & Millwork 


Air Conditioning Servicing 


amples of lesson material. Full description of the 
ICS method of independent study. 

All it costs you is a 6¢ stamp—and possibly your 
amateur standing. 


Veteran Approved. Accredited member, 
Special rates to members National Home 


of U.S. Armed Forces. Study Council. 


International Correspondence Schools 
Dept. D6252E, Scranton, Penna. 18515 
(Canadian residents mail coupon to Scranton address— 
further service handled by ICS Canadian Ltd.) 
I'm interested in Ete program of independent study 
checked below. Send me your free catalog—plus 
examples of the lesson material and new booklet 
on the principles of success. 
ow Service® Other special courses: 
(including Color TV) O Art_ © Free Lance Writing 
O Automotive Courses D Hi-Fi & Stereo 
O Appliance Servicing O House Planning O Income Tax 


i O Interior Decorating 
O Electrical Home Maint. C Managing a Small Business 


1 
1 
1 
1 
I 
1 
1 
I 
1 
I 
1 
I 
1 
1 
O Radiotelephone Licensing l 
I 
I 
| 
[i 
1 
I 
I 
1 
i] 
l 
1 


O Carpentry & Millwork O Masonry O Plumbing 
O Air Conditioning Serv. 
C Real Estate Salesmanship 

Other. O Sign Painting C Surveying 

Please specity O Typewriting (© Welding 
Name. Age. 
‘Address 
City. State. Zip. 
Employed by. 
Occupation. Working Hours —A.M. to__P.M. 
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Why wait until 
next year, 


Jack Kopp? 


By now, haven’t you had your fill 
of the sweet tobaccos (those made 
with sugar...spices...fruit flavors... 
honey)? Well, now try Revelation. 
Here’s a mix of five superior tobacco 
breeds. The taste is rich, all tobacco. 
Natural. Manly. And that goes 
double for the aroma. When you’re 
ready for it. Revelation is one 
tobacco you'll stay with. We figure 
on having you as a 

customer for a good 

long time. So why 


not jump the gun 
and start now? 


ee To 
REvELATIO 
for the experienced 
pipe smoker. ~ 


POPULAR SCIENCE 


PS Readers Talk Back 
[Continued] 

get good reception from channels 6, 10, and 
12 on the FM band of my four-band transis- 
tor radio. I assume any station manager 
could advise listeners where to tune in TV 
sound on FM sets. 

OWEN SOLOMONSON, Scarville, Iowa. 


50 years in the making 


In September, PS carried an article “Here’s 
Ford’s First Electric.” More accurately, this 
car should be called Ford’s second electric. 
The Jan. 15, 1914, Motor World reported the 
first: “Ford To Build That Long Looked 
For Electric Car.” 

The 1914 story said that Ford planned to 
sell the car for about $600 and that it would 
use a battery, built by Thomas Edison, 
good for 100 miles between recharges. 

Bruce S. Lane, Galesburg, Mich. 


tric (see photo), but the project was dropped 
due to cost and performance limitations. 


The magazine that always lies flat 


One of the finest improvements you ever 
made was the lie-flat binding of PS. You 
seem to have eliminated this feature. Why? 

Douce Porter, Seattle, Wash. 


We certainly have not eliminated the 
lie-flat feature in PS. Our “Perfect Bind- 
ing” process—we are the only magazine in 
our field to use it—allows you to enjoy lie- 
flat convenience in every issue. 


Smog and auto performance 


Your conclusion in “Look What Smog 
Control Is Doing to Performance” [Apr.] 
is that exhaust-emission controls have “hurt” 
performance and reduced gas economy. Your 
writer concedes that “engine sizes and horse- 
power ratings have increased over the years, 
and naturally this means that overall econo- 
my averages would drop.” 

Our engineering staff finds that engine- 
modification systems, used on about 75 per- 
cent of 1968 Detroit vehicles have actually 
increased engine performance and gas econ- 
omy. If you’re getting more complete com- 


Continued 


Youre a handyman,a house painter, and 
a grounds keeper when you own a home. 
And something else, too, if 

you don’t have mortgage insurance. 


A gambler. 


owning jut 

covering i insurance. A 

Yet, the chances of your T i 

dying before you complete ne, i, 
your mortgage payr off the landlord month after PRUDENTIAL, Sig 
are 16 times greater month, year after year. 

your chances of losing your 


home by fire. 


But let your Prudential man 
A hov J get 
fou'll 


g your home, 
understands, 


yor america Prudential understands 


surance can 
much for so little. Pruden 


insure 


THE PRUDEN 


Necessary 
in any tool kit... 


a 
RIVETING PLIERS 


Repairs hundreds of 
items quickly and 
easily: 


A real precision tool that re- 
places broken or missing rivets, 


e Appliances in seconds! Also replaces nuts, 
K = carriages bolts, screws. Easy to use! 


Exclusive swivel-head takes 3 
sizes of rivets: 1/8”, 5/32”, 

and 3/16” for a complete 

range of applications. CT-2 the 
only triple-head riveter at $ 495 


e Auto Bodies 

e Pots & Pans 
Pocket books, 

luggage 

e Electrical fixtures 
e Heating Ducts 

e Lawn mowers 

© You name it! 


RG-1 single-head model $3.95 


Repair Lawn Furniture Fix bicycles 


See the complete quality line of 
Swingline Adhesives 


NE 


32-00 SKILLMAN AVENUE, LONG ISLAND CITY, N.Y. 11101 


WORLD'S LARGEST MANUFACTURER.OF STAPLERS FOR HOME AND OFFICE 
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PS Readers Talk Back 
[Continued] 
bustion in the engine, you not only get less 
unburned hydrocarbons going up into the at- 
mosphere to make photochemical smog, you 
also get better mileage and performance. 

We will concede that the 1966-67 air-in- 
jection systems used two to four hp. for the 
pump, but this is not significant for a 275- 
hp. engine when compared with automatic 
transmissions, air conditioning, and power 
brakes. 

Many Californians 
think that any sacri- 
fice in power, chrome, 
speed, or comfort to 
get cleaner air is worth 
it. Why don’t you 
write an article “Look 
What Smog Is Doing 
to Performance” and 
talk about the effects 
on plants in our yards 
and lungs in our 
bodies? 


Eric P. Grant, Exec. Officer 
Calif. Air Resources Board, Los Angeles. 


Detecting TV radiation 


I was interested in “The Truth About 
X-Ray Hazards from Your TV Set” [Apr.] 
because, as a science teacher, I am con- 
tinually asked about the problem. I’ve 
had my students set up several tests for 
detecting X radiation from TV sets. The 
tests, inexpensive yet sophisticated, use film 
exposure. An easy way is to place a Polaroid 
four-by-five film packet in front of your set 
and turn it on. Take several exposures at 
different distances up to several inches, and 
for different amounts of time ranging up to 
two hours. You can develop the film out- 
side the camera by scraping it with a straight- 
edged stick. If you get a shadow on the 
film, it indicates some X-radiation leakage. 

T. C. Stevens, Brookpark, Ohio. 


Says lawyers prey on inventors 


I have read many articles about obtaining 
patents. But I have never seen anything 
about the lawyer’s racket of making a 
“search,” reporting the idea patentable, and 
then, when the patent fee is paid, reporting 
that the idea has previously been patented. 
I have experienced this and I know several 
other inventors have also. The public 
should be stirred up about laws designed to 
give lawyers income. 

O. L. BRANNAMAN, Sacramento, Calif. 
Want to get something off your chest? 
Write “Readers Talk Back,” POPULAR SCIENCE, 
355 Lexington Ave., New York, N.Y. 10017. 


TOM McCAHILL SAYS: 


“Good Appliance 
Repairmen are Scarce as 
Edsel Dealers!” 


I don’t think anything disturbs me as much as try- 
ing to find an appliance repairman .. . and finding 
out TIl have to wait my turn because he has more 
business than he can handle. 


With over 400 million Appliances now in use, and 
more coming every year, there just are not enough 
repairmen around to take care of every Mrs. Jones 
who wants a broken Appliance mended in a hurry! 
And that’s why a smart guy could really clean up in 
the Appliance repair field. 


Some years back, almost anyone could do a fast 
repair on an iron or toaster with a bit of fancy tink- 
ering. But today’s complicated Appliances call for 
a special brand of know-how the average Joe 
doesn’t have without training. Appliances are 
loaded with thermostat controls, solenoids, and 
special devices. Unless a repairman has a working 
knowledge of these parts, he won’t even get to first 
base. 


That’s why I want you to take a good look at the 
home study course offered by the Appliance Divi- 
sion of the National Radio Institute. They show 
you all about repairing home and commercial Ap- 
pliances—even farm Appliances and small gasoline 
engines. If you’re interested, they also include a 
special package covering air-conditioning and re- 
frigeration repairs. The cost is surprisingly low, 
and even includes a special Appliance Tester. 


NRI is one of the biggest and best schools in the 
field, and has been around since 1914. They have a 
staff of 150 people in Washington, D.C., who are 


APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE 
3939 Wisconsin Avenue, Washington, D. C. 20016 


City. 
Accredited Member National Home Study Council. 


equipped to guide you through the easy course with 
expert and personal instruction. 

Take it from Tom... this is one of the easiest and 
most rewarding fields a guy can enter today. You 
don’t need a college education, you don’t even need 
to know the first thing about Electrical Appliances 
when you begin your training. 

There’s nothing to lose . . . except the price of a 
stamp on your letter or postcard. Fill out the 
coupon below now, before you turn the page. Get 
the full rundown on the training that can increase 
your spare time income or provide you with a busi- 
ness of your own a lot sooner than you think. In 
just a few short months you could be ready to take 
the first profitable step towards a new and reward- 
ing career. Do it! 


TOM McCAHILL 


AVAILABLE UNDER NEW Gi BILL. 
ce January 31, 1955 


If you sei 
or are in service, check GI line below. 


rm ai Cott 


O Check for facts on new GI Bill. 
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Science | 
Newsfront | 


Last-minute news 
and notes to keep you 
up-to-date 

By W. STEVENSON BACON 


“Instant banana peel,” or Rio- 
Trol, is a slippery white street ~ 
coating that makes walking, run- ‘ 

ning, or driving almost impos- }. 
sible. It’s designed to help police 

control riots, and is either dusted over the 
street surface and wetted, or sprayed on as 
a liquid. As it dries. it forms a membrane 
that bonds tightly to the street. The sub- 


An atomic battery about the size of a C cell 
has been developed and can produce 100 
times the power of a chemical battery. This 
tiny powerhouse is called “Isomite” (for 
isotope miniature thermionic electric) and 
uses a radioactive isotope (promethium- 
147) to heat a thermionic electrode, which 
then yields an electric current. Unlike other 
thermionic converters, this one works at low 
temperatures and low currents, and can be 
made in small, relatively inexpensive sizes. 
Developed by McDonnell Douglas Corp., 
it’s especially promising for underwater and 
space applications where power is needed for 
long periods of unattended operation. 


Reflective license plates on your car cut 
chances of night-time rear-end collisions by 
more than 13 percent. What’s more, this 
dramatic reduction should lead to building 
more reflectorization into the car itself. These 
conclusions are drawn by researchers at the 
University of North Carolina Highway Re- 
search Center, who found that the plates 
prevented about 1,000 rear-end collisions in 
the state in 1967, at a saving of more than 
$750,000. At this rate, the special plates, 
visible at more than a third of a mile in the 
headlights of another car, paid for them- 
selves twice over. Similar plates are used on 
37 million cars and trucks in 32 states and 
the District of Columbia. 


Simple, cheap synchronous electric motors 
using laminated-steel rotors look like a good 
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stance, basically a polymer with a lubricity 
equivalent to SAE 10 lubricating oil, re- 
mains slippery as long as it’s wet. RioTrol is 
made by The Western Co., Richardson, Tex. 


possibility. They'll be reluctance—as op- 
posed to inductance—motors, needing no rotor 
windings or excitation current. Reluctance 
motors depend on a difference in reluctance 
(the ease with which a magnetic flux is es- 
tablished) along two axes in the rotor. One 
axis has high reluctance and the other low. 
The rotor locks onto the rotating magnetic 
field set up by the stator. Unfortunately 
most reluctance motors have had to use com- 
plex rotors and lose speed under heavy 
loads. The answer, say Drs. A.J.O. Cruick- 
shank and A.F. Anderson of the University 
of Dundee, Scotland, is simple silicon-steel 
rotors. The grains in the steel are oriented 
by cold-rolling, making it highly magnetiz- 
able only in one direction—the direction in 
which it was rolled. 


You read it here first: There’ll be no more 
Apollo fires like the spectacular tragedy 
that killed astronauts Grissom, White, and 
Chaffee. After three months of testing “fire- 
proof” Apollo cabin materials, NASA has 
decided that pure oxygen is just too hot to 
handle during prelaunch activities when the 
spacecraft must be slightly above atmospher- 
ic pressure (16 p.s.i.). Instead, they’ll use 
60 percent oxygen and 40 percent nitrogen, 
going to pure oxygen at only five p.s.i. when 
in space. The hazards of pure oxygen at 
atmospheric pressure, in which almost any- 
thing will burn, were revealed in the article, 
“Beating the Spacecraft Fire Peril” [PS, 
June ’67]. 

Continued 


IA 
3” ASTRONOMICAL TELESCOPE 
the stars, moon, phases of Venus, 
planets close up. 60 to 180 power—famous 
Mt. Palomar reflecting type. Aluminized and 
3” diameter f/10 primary mirror, 
cell. Equatorial mount with locks 
on both . Has 60X eyepiece and mounted 
Barlow lens, 3X finder, hardwood tripod. Incl. 
“STAR CHART'’; 272-page HANDBOOK, 
“HOW TO USE Your TELESCOPE" 
Stock No. 85,050N . ....$29.95 arp 
Stock No. 85,105N... $84.50 
-$199.50 fob 


Stock No. 85,086N... 


FLY 9-FT. HOT AIR BALLOON 
9 Ft. tall. Rises to amazing heights on just 
hot air. Supplied with tether attached, so can 
be used over and over. Easy to make, launch, 
fly. Loads of fun. Great for celebrations, sci- 
ence fairs, plain fun. Will lift model gliders, 
parachutes, instruments, etc.—anything up to 
Yq Ib. Approx. 5 ft. diam. when fully inflated. 
Kit contains 10 pre-cut red & white gores 
(No. 1 model paper), 6 ft. 14- -gage wire for 
bottom ring, top, 
Stock No. 60,6910. 


a 


MINIATURE WATER PUMP 
Wonderful for experiments, miniature water- 
falls, fountains, etc. Tiny (2%" x 1%”) 
ctric motor and pump ideal for hobby- 
s, labs, schools, Pumps continuous flow 

r at rate of one pint per minute at a 
12” head. With two ‘'D’’ batteries in ser 
will pump up to 24” high. Runs 48 hours on 
battery. Works in 2 directions. Self-priming. 
Stock No. 50,345N $2.25 Ppd. 


GIANT WEATHER BALLOONS 
Balls of fun'’ for kids, ic stoppers for 
terrific for amateur meteorologists. 
a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
and temp. Made of 
Inflate with vacuum 
or locally available 


$2.00 Ppd. 


Stock No. (8 
Stock No. bo 632N (16° diam. ) ..$7.00 Ppd. 


= È 
“FISH” WITH A MAGNET 


Go treasure hunting on the bottom! Gre; 

idea! Fascinating fun and sometimes tre 

mendously profitable! Tie a line to 5-Ib. Mag- 
net—drop it overboard in bay, river, 

ocean. Troll along the bottom—your ‘'tre: 

sure’’ haul can be outboard motors, anchors, 
fishing tackle, all kinds of metal valuables. 
5-Ib. Magnet is war surplus—Alnico V Type— 
Gov't cost $50. Lifts 150 Ibs. on land, 


under water. 
Stock No. 70,571N .. 5-Ib. $12.50 Ppd. 
-Ib. $8.75 Ppd. 


Stock No. 70,570" 


KEEP PACE WITH 
THE SPACE AGE! 


AMAZING 
BARGAINS $a 


for Fun ° Study ° Profit 
from 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building 
Barrington, N. J. 08007 


C EO 
MODEL DIGITAL COMPUTER 
Solve problems, teach logic, play games 
with miniature version of giant electronic 
brains! Adds, subtracts, multiplies, shifts, 
complements, carries, memorizes, counts, 
compares, sequences. Colored po pate 
easily assembled 12” x 342” x 4%" 
step-by-step assembly darai. 32- rt 
struction book covering operation. Com- 
puter language (binary system) program- 
ming, problems and 15 experiments, 
Stock No. 70,683N $5.98 Ppd. 


IT’S HERE—BIG, NEW DIGICOMP II! 

If you think DIGICOMP | was something— 
wait ‘til you use DIGICOMP II! Loads of 
fun! Terrific challenge! Actually works like 
electronic digital computer but needs no 
power. Adds, subtracts, multiplies, divides, 
memorizes. First mechanical computer w/ 
auto. switch action. First model designed for 
programming. Speed reduced by factor of 
million to 1—you can see what's happening. 
Stock No. 70,946N (Intro. price) $16.00 Ppd. 


GRIND YOUR OWN MIRROR KITS 
Featured in April Pop. Science Art: 
“Hugh Downs Tells How He 
Builds Telescopes for Fun” 

Kits contain fine annealed pyrex mirror 
blank, tool, abrasives, diagonal mirror and 
eyepiece lenses. You can Build instruments 
ranging in value from $75.00 to hundreds 

of dollars. 
- Diam. Thickness 


Price 


70,006N. 


ee 34125  f.o.b. 
70,007N. | | 65:85 Barrington 


eGo 
Pe Hy) 


WOODEN SOLID PUZZLES 
ing assortment of 12 dif- 
to provide hours of pleasure 
ity to think and reason. 


AMER. MADE OPAQUE PROJECTOR 
Projects illustrations up to 3” x 314"— 
enlarges them to 35” x 30” if screen is 642 
ft. from projector, larger pictures if screen 
is further away. No film or negatives needed. 
Projects charts, diagrams, color or black- 
and-white. Operates on 115 volts A.C. current 
. . . 6 ft extension cord and plug included. 
Operates on 60 watt bulb, not included. Size 
12” x 8" x 44%" Widi Waren: 1 Ib. 2 ozs. 
Stock No. 70,199N are $7.95 Ppd. 


Order by Stock No. Check or M. O. 
Money-Back Guarantee 


GIANT FREE CATALOG 


| 148 Pages! More than 4,000 | 
| UNUSUAL BARGAINS! 


Packed with huge selec- 
tion of telescopes, micro- 
scopes. binoculars, mag- 
nets, Magnifiers, prisms, 
photo componenis, parts, | 
kits, accessories—many 
hard-to-get surplus bar- | 
100's of charts. 
rations. For hobby- 
experimenters, 
schools, industry, | 
os 


for FR log N’. 
I EDMUND SCIENTIFIC CO., 300 Edscorp I 
Building, Barrington, N. J. 08007. 
Nam 
| Adare: l 


| city____state__zip___ | 


Læ ——— [L] 
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MEN: Wood 

repairs are a snap 
with Duratite’ 

Wood Dough by DAP. 
Shrink-proof 

for one-time fills 

in deep holes. 


| At Hardware, 


I 
L 


STAPLE 
GUN 


Uus 6 staple 
sizes from 

to 9/16”, WA Gy 
including Z‘) 
CEILTILE fl 


CHECKLIST 
OF HOUSEHOLD 
FASTENING USES 


Install ceiling tile 

Apply insulation 

Fasten weatherstripping 
Reupholster chairs 

Fasten fence wire to posts 
Repair window screens 
Secure antenna wiring 
Tack down stair treads 
Replace worn window shades 
Attach vines to trellises 
Tack carpet underpaddings 


Apply polyethylene vapor 
barriers 

Make window boxes 

Trim kitchen shelves 

Line closets 

Fasten burlap around tree 
trunks 

Cover valances 

Hang drapes 

Affix wall decorations 

Install plastic wall brick 


SHOOT A STAPLE WHEREVER YOU'D DRIVE A NAIL! 
FASTER ..BETTER..CHEAPER.. 


Lumber and Building Supply. Stationery 
and other retail outlets 


ARROW FASTENER COMPANY, INC., Saddie Brook, N. J. 07663 4 
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Science Newsfront 
[Continued] 


In a turned-on age, the most turned-off crea- 
ture is a tiny pocket mouse that lives in 
desert regions. He has good reasons: A 
number of the quarter-ounce creatures in- 
habiting the Nevada test site for nuclear ex- 
plosions were found to snooze in their bur- 
rows when the seeds they eat were in short 
supply due to weapons tests. In a state of 
torpor, the mice conserve 80 percent of their 
energy, and survive up to five years—living 
longer per ounce than most other animals. 
Another advantage to “turning off,” say 
UCLA scientists, is that the mice escape 
their enemy, the kit fox. 


Ball lightning, the weird, drifting, glowing 
balls of light that have been reported during 
thunderstorms, has never been made in the 
laboratory, and some physicists doubt it even 
exists. Others believe it does happen and 
may be responsible for UFO reports. Now, 
for the first time, glowing, moving spheres 
that look like ball lightning have been made 
by man. Speculating that ball lightning is 
just burning gas ignited by lightning, J. Dale 
Barry of the University of California has 
been experimenting with propane and air in 
a large chamber, setting off the gas with a 
high-voltage spark. Small yellow-green balls 
of fire form and move around rapidly for 
about two seconds. Barry thinks natural 
fireballs may be due to blobs of marsh or 
natural gases in the atmosphere. 


The world isn’t covered with feathers because 
certain microbes break them down, but rub- 
ber tires, plastics. and other modern ma- 
terials present more serious problems. Dr. 
Walter J. Nickerson of Rutgers’ (N.J.) In- 
stitute of Microbiology, feels that one day 
we may have to go to bio-degradable plastics 
just as we have had to go to bio-degradable 
detergents to clean up rivers and lakes. 
Nickerson was recently asked by the De- 
partment of Interior to find organisms that 
would attack old tire casings. The answers 
thus far are a black fungus and a pink bac- 
terium. Both will attack rubber. Polymer 
plastics, however, have failed to yield to 
microorganisms. 


Ever hear of gravity waves? Scientists are 
trying to find out if they really exist—and 
they’ll use both the earth and moon as de- 
tectors. Predicted by Einstein’s general 
theory of relativity, gravity waves should, 
theoretically, be set up by any rotating 
body. But their energies are so minute that 
it has been impossible to measure them. 
Now, new detectors at the University of 
Maryland may be recording gravity waves 

Continued 


Renault’s 
wet sleeve 


philosophy. 


Our wet sleeve philosophy is 
based ona very simple proposi- 
tion: An economy car shouldn’t 
stop being an economy car af- 
ter you buy it. 

Which is why the Renault 10 
has wet cylinder sleeves. 


Most car makers merely 
bore the cylinders right into 
the engine block. But since 
our cylinder sleeves are made 


separately, they can not only 
be made with incredible accu- 
racy, but they can be made 
with metal much stronger 
than that commonly found in 
engine blocks. 


Moreover, we use centrifu-- 
gal casting to rearrange the 
molecules, which makes the 
sleeves even stronger. 

Finally, the sleeves become 

“wet” when they are mounted, 


into the engine block where: 
they’re surrounded by liquid 
coolant to keep them at opti- 
mum operating temperatures. 

P.S. An incidental benefit 
of separate sleeves is that 
they’re replaceable. When or- 
dinary cylinders are worn out 
the whole engine block may 
have tobe pulled out, rebored, 
and put back again. Or re- 
placed entirely. With ours, 
you just replace the old 
sleeves with new sleeves. 

Obviously, there’s more to 
a car'than cylinders. There 
are many other things in the 
Renault 10 that are made the 
way they’re made to make 
sure they won’t give you any 
trouble later on. 

It has 5 main-bearings sup- 
Porting the crankshaft. 

It has a sealed cooling sys- 
tem which virtually eliminates 
having to add anti-freeze. 

It has self-adjusting disc 
brakes on all 4 wheels, 

It is given an anti-corrosive 
bath. Not just a spraying. 

It can get 35 miles a gallon. 

And it doesn’t only save 
money after you buy it. The 
Renault 10 costs under $2,000. 
Way under $2,000. 


TRANSMISSION OPTIONAL. 
IN, WRITE RENAULT, INC. 
THIRD AVE, NYC 10017 


TheRenault10 
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‘my Opportunities 


apt. 200 


ampton, Va. 23369 
ease mail me your free 40-page booklet. 


He just lost his chance to 
make a choice. 


His induction notice 

caught him with his decisions 
down. He waited 

too long to choose Army. 


If he had acted sooner, 
he would have had his pick 
of more than 300 jobs. 

And his choice would have 
been guaranteed in writing 
before he joined up. 


So don’t wait. Choose 
your specialty and get the 
best training in the world. In an 
outfit you can be proud of. 
There’s no better way to 
become highly skilled. 

No better way to fulfill 

your military obligation. 


Your future, your decision 


... choose ARMY, 


idress. 
ity. State Zip. 
hone. Education. Age 


Science Newsfront 
[Continued] 

given off by rotating star systems or col- 
lapsing super-novae. Two “small” detectors 
are 114-ton aluminum cylinders covered 
with piezoelectric crystals to change the 
mechanical force to electricity. The earth is 
used by instrumenting it with devices that 
detect tiny changes in surface acceleration. 
The moon will be put to work as soon as 
electronic equipment can be finished and 
sent along on an Apollo flight. 


Ever notice how your car sometimes looks 
dirtier after it rains? Our rainfall—especial- 
ly in urban and industrial areas—is definitely 
carrying more dust and dirt particles accord- 
ing to Prof. A. Nelson Dingle, University of 
Michigan meteorologist. He feels there's a 
real danger from pouring wastes into the 
atmosphere. Rain condenses around the 
particles and results in the dust smears you 
see on shiny auto finishes. In some highly 
industrialized areas, air pollution may cause 
greatly increased rainfall, which returns the 
contamination. 


Sudden, explosive allergic shock can result 
from eating such common foods as potatoes 
and rice. In a number of highly unusual 
cases reported by Dr. Thomas Golbert in 
Medical World News, patients were found 
to have reactions to such things as halibut, 
rice, potato, shrimp, milk, cereal mixes, tan- 
gerines, Brazil nuts, pinto beans, and chick- 
peas. Mold (as in cheese) caused shock in 
one case. The reactions, acute and potentially 
fatal with involvement of the skin and respi- 
ratory system (difficulty in breathing), oc- 
curred after a meal, sometimes while the 
victim was still at the table. The substances 
in question were identified by skin prick 
tests using extracts of the suspected foods. 


Gunslingers of movie and TV who face each 
other down should consult the mathema- 
ticians. Profs. Martin Fox and George Kim- 
eldorf of the University of Wisconsin have 
applied game theory to the problem and find 
that it takes an enormous amount of lead 
to compensate for poor marksmanship. The 
assumptions: The duel ends when one gun- 
slinger is shot or both are out of bullets. The 
closer you get, the better chance you have of 
hitting the other man, but the greater the 
risk that he’ll shoot first. The duelists are 
completely inaccurate as they walk from op- 
posite ends of the street and perfectly ac- 
curate as they come face to face. You win 
if you’re both a good marksman and a good 
judge of your opponent. Otherwise, so much 
lead is required that you’d better use a ma- 


chine gun. i> Bi 


Contains 
no elbow 


Doesn't need any. The ingredients do the 
work, not you. Classic rubs on and dusts 
off effortlessly. Wax a whole car — a big 
one—in less than an hour. You get a shiny, 
hard protective coat that lasts longer than 
any other. Classic contains plenty of car- 
nauba, the hardest wax known. Plus other 
ingredients that revitalize and protect your 
paint finish. Wax right in the sun without 
streaking. Our 1 Ib. 2 oz. tin gives you at 
least six full wax jobs. Only $5. Try it. If 
you don't think it's worth it, return the 
rest and you'll get your money back ! 


CLASSIC PRODUCTS, LTD. ee 
2616 N. Tamarind Ave., West Palm Beach, Fla. 33407 
Enclosed is $—in check or money order. 


Please rush__—cans of Classic Car Wax at $5.00 each. 


Name 
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“Say, Smokey—”’ 


A clinic on cars by America’s 
most famous mechanic 


Each month in Poputar Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 


and address. 


“I am buying a new 1968 car and plan 
to drive it about 10.000 miles a year, and 
keep it for at least 10 years. Do you recom- 
mend radial-ply tires for that kind of driv- 
ing? Would they be a good investment? 

Jack ELUS, Philadelphia. 


I can see by looking through the corres- 
pondence that this is going to be Radial-Ply- 
Tire Month. Radial-ply tires are fine, but 
there are still some problems. They should 
be matched to chassis and suspension if their 
advantages are to be fully realized, and that 
means basic engineering by the car manu- 
facturers. To my knowledge, no U. S. car 
manufacturer (and I’m assuming you are 
buying an American car) has yet done that. 


“I recently purchased a set of radials from 
Sears for my ’67 Cougar. Sears recommends 
24 pounds’ pressure, but my car owner’s 
manual specifies 28 for radials. Both issue 
warnings not to vary from their stated pres- 
sures. In every driving condition—rain, snow, 
ice, dusty roads—the car holds the road like 
glue. It has only a slight tendency to slide 
in a fast turn on wet cobblestones. I wouldn’t 
have anything else on my car. Between the 
car manual and Sears, who’s correct?” 

Rosert K. Harvey, Lawrence, Mass. 

Stick to Sears’ recommendation. They 

sold the tires, and it’s their guarantee. 


“We go on frequent camping trips in our 
’66 Chrysler wagon, driving at high speeds 
with loads of about 1,000 pounds. We have 
lots of trouble with tires. We finally put on 
premium four-ply (rated eight-ply) 9.50- 
by-14s at a cost of more than $100 each. 
Last summer both rear tires threw off big 
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chunks of rubber, apparently from heat 
buildup. They were completely ruined at 
less than 10.000 miles. Whats the safest 
type of tire to use under the conditions de- 
scribed? Would a set of radials work?” 
JOHN A. Kortscu, Chicago. 


You’re right—heat buildup is your prob- 
lem. That comes from flexing at high speed. 
I suspect you may not be keeping as close a 
check on inflation pressures as you should. 
Heavier loads require higher pressure. Use 
a good first-line tire at the recommended 
pressure for your load. Radials run cooler, 
but unloaded, your wagon may ride rougher 
than you like. 


“The fellow who previously owned my 
’61 Olds 98 started with a detergent oil, 
then switched to a nondetergent. Should I 
switch back to a detergent oil? There is an 
unusual amount of oil around the air clean- 
er and oil-breather cap. What causes this?” 

GEORGE TAYLDER, Clarksville, Pa. 


I believe that a switch back to detergent 
oil at this time would loosen up a lot of 
deposits that get into the valve lifters and 
bearings, forcing you to disassemble the en- 
gine and overhaul it. But that is probably 
what your engine is trying to tell you with 
that excess oil you mention—it needs over- 
hauling. 


“My 1964 Olds Super 88 is a fine, plush 
family automobile—but with more power 
than I’ll ever need in the 394-inch engine 
with a four-barrel carburetor. Id like to 
improve my gas mileage from the 12 m.p.g. 
I’m now getting on the highway to about 16. 
Also, I’d like the car to last for a few more 


Continued 


Save up to $200 or m 
on auto air conditioning! 


STANDARD 


Demand for Comfy-Kit Units has been so 
great, we've increased production this year 
by 3,000 units. This means we can lower pri- 
ces to just $138 on the Standard - $148 on 
the Super Air-and introduce the brand new 
Supreme for only $165. 


The new Supreme (pictured) has neat, trim 
lines that actually improve the appearance of 
your car's interior. Takes up no usable space, 
and it installs quick and easy just like the 
other Comfy-Kit units. 


Performance on all Comfy-Kit units is un- 
surpassed, Cooling power is greater than 
that of other brands costing two or three 


Enclosed is $138* for Standard Unit. 
Enclosed is $148* for Super Unit. 
Enclosed is $165° for Supreme Unit. 
— Enclosed is $30 deposit on a [} 
cj Standard [ 


Super 
1 T Supreme Unit. | will pay the 
I balance, plus C.O.D. charges when delivered. 
[i Enclosed is $8.00 deposit for a set of four 
§~ tools, which will be returned to me when I 
1 return the tools. 

1 = | would like to see the instruction book before 
| — I order. I enclose $1.00 for the instruction 
1 book only. | understand this will apply on any 
į — future Comfy-Kit order. 

į O | would like information on a Comfy-Kit deal- 
f] ership, 

[] 


more 


SUPER AIR 


times the price of Comfy-Kit. And...you 
save extra money when you trade cars 
because Comfy-Kit is easily switched to 
your new one. 


Installation is simple - a matter of four to 
six hours. It’s just like being paid up to 
$50 an hour for your time. Everything is 
furnished - including the loan of special 
tools if you need them. 


Let someone else pay big prices for air con- 
ditioning. Comfy-Kit is a better unit...and 
saves you lots of money to boot. 


Mail in the coupon today - and enjoy 
cool, comfortable, windows-up driving all 
summer long. 


meena nnn nnn nnn nnn nnn enn nnn nnn nono no 55 | 


COMPFYV-K]T_ P.O. Box 8585, Dept. P.S.6 © Dallas, Texas 75216 


1 
1 
1 
1 
Name .... [i 
Address aa 3 
City aioa it 
My car is a (model) H 
Engine displacement...... .............Horsepower........ 1 
Power Steering ee E NO H 
1 
ry 


Steering column shift.......... 


Floor shift 

Smog pump i no [i 

“plus state tax where applicable l 
O 
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SECOND CHANCE 


FOR HIGH SCHOOL 
DROP-OUTS 


A high school diploma means a lot today — in 
prestige and IN CASH! It can be your key to: 


A better job, higher pay 
e Greater social opportunities 
e More security — for you, your family 


U.S. government figures show the average 
high school graduate earns $75,000 more dur- 
ing his lifetime than the drop-out who didn’t 
finish high school. 


>à < All 3 FREE 


Clip coupon below for 
Academy's booklet on 
how to finish high 
school at home, Gov- 
ernment booklet with 
advice for drop-outs 
and a self-scoring test 
of your general knowl- 
edge. Mail today. 


g ne TAANA TON 
(in 


-— m ee ee ee ee ee es a 
r | 
ACADEMY FOR HOME STUDY I 
I 425 S. Dearborn, Dept. 78-918, Chicago, IlI. 60605 
I Rush FREE booklet on finishing high school at home, ! 
I also free Government booklet and self-scoring test. No J 
obligation. 
| Print I 
I Name Age I 
1 Address I 
ity 
State I 
a 
Zip 
| County No. sl 
se ee ee ee ed 


Hear Police, Fire, Aircraft & 
World-Wide Short Wave on ANY Radio 


© POLICE & FIRE CALLS. Acci 
old-upx, emergi 
e. bank robberies, 


© WORLD-WIDE SHORT WAVE. News, 
entertainment, propaganda, amateurs, 
war activities, etc. 

Hear Dramatic Events While They Happen! 
zing New Tuner-Converter $5.95 


circuit, short wave tuner-converters. Long range. 
standard radio. No connections necessary. All Ameri- 


can made. Nothing to build. Uses 9 volt transistor battery. Money 


back guarantee if not pleased. Indixpensable at this remarkable low 
price. Any 2 for $10.75. 3 for $14.95. 

Police & Fire Converter. Low band (30-50) .. 
Police & Fire Call Tuner. High band (150-164) 
Aircraft Tuner. (118-128 band) ............ 


9-volt Battery, 35¢ Each 


Johnson Smith Co., 


Serving America Since 1914. FREE—World famous catalog 


of 2000 Science, Hobby, Novelty Items & Gadgets 
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i conditions. Know 


“Say, Smokey—” 
[Continued] 


years. What model intake manifold and 
two-barrel carburetor should I install to ac- 
complish this? I realize there would be 
some sacrifice in performance.” 

Morris JOHNSON, Seattle, Wash. 


Whoa, there! It’s not that easy. You have 
a heavy car with a big engine, and getting 
better mileage will involve more than the 
manifold and carburetor—the gear ratios, 
for one thing. My advice would be to get a 
tuneup, be sure you’re using the specified 
fuel, and go for good maintenance, such as 
proper wheel alignment and tire pressures. 
An automatic-transmission adjustment 
should be right on the money. I suspect that 
on the gas mileage you quote, your driving 
habits could stand some attention. Maybe 
you’ve got a heavy foot. Finally—lets face 
it—getting four more m.p.g., even spread 
over a couple of years, would cost a lot more 
for engine and gear changes than for gas. 


“Two months ago I had the 331-inch 
hemihead engine in my ’54 Chrysler New 
Yorker pulled and the following work done 
on it: block bored .040; cam and main bear- 
ings aligned; and installation of 10.5:1 Per- 
fect Circle compression rings, Mickey 
Thompson aluminum rods, an Isky 300- 


| degree-duration cam with antipump lifters, 


and McGurk valve springs. I’m using the 


| stock WCFB Carter carb and two-speed au- 


tomatic. How can I get this crate to run bet- 
ter? Right now it is awful slow.” 
AL Roper, Bowling Green, Ky. 


Finish the job. Start at the exhaust sys- 
tem with tube-type headers and open-type 
mufflers. Your carburetor and air cleaner 
should have at least 750 cubic-feet-per- 
minute capacity, and must be jetted to specs. 
The fuel pump and lines should be checked 
for the ability to supply all this demand. Fi- 
nally, I would suspect that your distributor 
and spark advance might need looking at. 


“Most of my driving in my 1966 427-inch 
Corvette is a four-mile round trip to work. 
The engine doesn’t get time to warm up and 
is still on fast idle when I turn it off. After 
a week of this, it needs blowing out, which 
is time-consuming. I’ve tried hotter plugs 
and every known gasoline and oil additive 
to prevent deposits. Nothing helps.” 

FRANK WEISMUELLER, Milwaukee, Wis. 


Try an engine preheater. A few minutes 
of use before each short trip could make all 
the difference. 


Continued 


This used car 


© VOLKSWAGEN OF AMERICA, INC 


Your Volkswagen dealer proudly presents 
used cars that aren't “just like new?’ 


There are enough guys pushing “just like new" The Volkswagen dealer guarantees to repair or 
used cars these days. replace every one of them for 30 days or 1000 miles, 
So it should be refreshing to learn that Volkswagen whichever comes first, free. 
dealers are pushing something a little different. Used He's already fixed what needed fixing during the 


cars without the fast talk. Used cars with nothing but inspection a trade-in has to pass to get the guarantee 
a written guarantee to speak for them. = in the first place. 

And it says a lot. Because all the major So he can afford to be so sure of his used 
working parts are covered 100%. cars. 

Engine. Transmission. Rear axle. Front axle They're more like new than one of those "just 
assemblies. Brake system. Electrical system. like new" jobs. 


WILL YOU BE 


REPLACED BY 
A COMPUTER? 


Not if you’re a trained 
Computer Programmer! 


Today there are 60,000 computers installed. 
By 1980 there will be about 300,00C com- 
puters installed—one for every thousand per- 
sons in the United States. Don't become a 
computer victim! 


LEARN COMPUTING AT HOME! 


The computer industry offers you: 


e HIGH SALARIES 

+ JOB SECURITY 

¢ FAST ADVANCEMENT 

+ CHOICE OF LOCATION AND COMPANY 
+ JOB SATISFACTION 


There are 50,000 openings in industry and 


government, NOW! 300,000 by 1980. $7,000 a ; 
year to start. $10,000, or more, after 3 years. | 


CAN YOU QUALIFY? 


If you’re a High School Graduate with a logi- 
cal mind, you can now learn IBM computer 
programming at home. Without leaving your 
job. 

No Math or Technical Training Needed. Pro- 
grammers seldom come in contact with the 
computer. 


Yes, computer programming is a way to move 
ahead fast. You can become an in-demand 
professional programmer with a few hours of 
home study a week. 


Start planning now for your future career 
opportunity. There's still time to enter this 
exciting profession. 


———-FREE BOOK TELLS ALL-——— 


Computer Usage Education, Dept. 552 7 
51 Madison Avenue. New York, N. Y. 10010 l 
Send me full information about learning com- | 
puter programming at home. | 
NAME | 
ADDRESS. l 
CITY i 
a 


“Say, Smokey—” 
[Continued] 


“My rebuilt 1960 Volvo engine, with 7,000 
miles on it. has had the valves adjusted. 
and the timing. dwell, carburetion. plugs. 
and ignition all analyzed electrically. Yet 
the engine continues to fire for a while after 
I switch off the ignition. What's the solu- 
tion to my problem?” 

ARNOLD WENSLOFF, Miami, Fla. 


The first thing that comes to mind, of 
course, is that your combustion chambers 
are dirty, with carbon buildup or pieces of 
gasket inside. If you’re absolutely sure 
they’re clean, then check your owner's man- 
ual to be sure you’re using the fuel recom- 
mended. Changing your ignition timing 
may solve the problem. with the engine 
idling as slowly as possible. Oddly enough, 
in some cases an advance in timing will 
help; in others, retarding it. 


“My 1961 Buick LeSabre with a V-8 en- 
gine makes a popping sound when I accel- 
erate, and then loses power. I put in new 
plugs, points, and condenser, adjusted the 
carburetor, and had the engine retimed. It 
still pops.” 

EDDIE M. STARK, Bronx, N.Y. 


That popping you hear is a cylinder fir- 
ing with a valve partly open—which explains 
the loss of power, too. I believe you have 


| hydraulic-valve-lifter trouble, or sticky 
valves. 

“Are ‘fuel igniters’ better than spark 
plugs? The manufacturer says that I can 


get more power, better gas mileage. and 
greater efficiency with a gadget that trans- 
mits the charge from the copper core to the 
casing around the plug instead of to an arm 
or prong.” 

MIKE SHEARN, Houston, Tex. 


Tve never had any luck with any of these 
things. But go ahead and try them—see for 
yourself. 


[The Automobile Editors of POPULAR SCIENCE 


| have been testing a number of gadgets for 
| which gas-saving claims are made—including 


a set of fuel igniters. The results of their 
tests will appear in an early issue. Watch 


| for their report.] 


Got a question on autos? Send it to: 

“Say Smokey—"’ POPULAR SCIENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 
be answered by individual letters. 
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Build this over-car catichaih 
FREE PLANS! 


COMPLETE PLANS tell in 
detail how to construct this 
handy garage or carport storage 
cabinet. You can do it in a 
single weekend with easy to fol- 
low plans and versatile Masonite 
hardboard panels. 


FREE BOOKLET with 54 more 
projects, plus helpful tips for 
the handyman. Send in the cou- 
pon today! 


MASONITE CORPORATION Dept. PS-6 
P. O. Box 777, Chicago, Illinois 60690 
In Canada—Masonite Company of Canada—Quebec 


[ Please send free CATCHALL plans, plus free book. 
[O Skip the plans; just send the free book. 


MASONITE 


CORPORATION 


Name. 
Address. 
i Soy State Zip Code. 


At 24,000 miles, If time is running out 

most shock absorbers on your shocks, 

are dynamite. change to Monroe’. 

Drive over holes, bumps, ; They keep your wheels 

or around sharp curves— i on the road— 

and they can drive you A automatically adjust to 

right off the highway. all road and load conditions. 
; More people change to 

Monroe Shock Absorbers 


AT than to any other make. 


| © 


Monroe Auto Equipment Company 
Monroe, Michigan 48161 


UE PICTURE NEWS 


3 % 


Turf Ski Ski Way 


~ Skibob 


Now you can ski on skates, or indoors, or on three runners 


The ski buffs have a new set of playthings. 
Chuck Goodwin of Mt. Snow, Vt., has in- 
vented the Turf Ski—actually a sort of skate 
with hard-rubber rollers. It’s for summer 
use. Then there’s the Ski Way, an invention 
of skier Stein Eriksen, a device to teach bal- 


A cozy cocoon for downed pilots 


A new life raft is under test at the Air 
Force’s Tactical Air Command Sea Survival 


School at Homestead AFB, Fla. An insu- 
lated, inflatable canopy covers the entire 
craft to protect a ditched pilot regardless of 
weather conditions or water temperature. 


The raft also has been tested in Alaska. 
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ance before you attempt the slopes. Body 
English slides the foot platform to and fro. 
Finally, there’s the Skibob, product of a Ger- 
man engineer. It’s a triple ski with a seat 
for the rider. The Skibob is a revived idea— 
it was tried 75 years ago. 


a EAT 


: Th 
French-British SST is rolled outdoors 
The fuselage shell of the French-British 
supersonic transport, the Concorde, show- 
ing its great, delta-shaped wing, has been 
rolled out from the factory at Filton, En- 
gland. Engines and control equipment are 
to be installed. The 1,450-m.p.h. plane is 
expected to be test-flown soon. 


Join “THE TROUBLESHOOTERS” 


who get paid top salaries for keeping today’s electronic world running 


Behind today’s microwave towers, pushbutton phones, computers, 
mobile radios, television equipment, guided missiles, etc., stand THE 
TROUBLESHOOTERS—the men who inspect, install, and service 
these modern miracles. They enjoy their work and get well paid for it. 
Here’s how you can join their privileged ranks—without having to quit 
your job or go to college to get the necessary training. 


UST THINK how much in demand 
you would be if you could pre- 
vent a TV station from going off 
the air by repairing a transmitter 
.. keep a whole assembly line mov- 
ing by fixing automated production 
controls...prevent a bank, an air- 
line, or your government from 
making serious mistakes by servic- 
ing a computer. 
Today, whole industries depend 
on Electronics, When breakdowns 


or emergencies occur, someone has 
got to move in, take over, keep 
things running. That calls for a new 
breed of technicians—The Trouble- 
shooters. 

Because they prevent expensive 
mistakes or delays, they get top pay 
—and a title to match. At Xerox 
and Philco, they’re called Techni- 
cal Representatives. At IBM they’re 
Customer Engineers. In radio or 
TV, they’re the Broadcast Engi- 
neers. 

What do you need to break into 
the ranks of The Troubleshooters? 
You might think you need a col- 
lege degree, but you don’t. What 
you need is know-how —the kind a 
good TV service technician has— 
only lots more. 

What You Need to Know 

As one of The Troubleshooters, 
you'll have to be ready to tackle a 
wide variety of electronic problems. 
You may not be able to dismantle 
what you're working on—you must 
be able to take it apart “in your 
head.” You'll have to know enough 
Electronics to understand the en- 
gineering specs, read the wiring 
diagrams, and calculate how the 
circuits should test at any point. 

Learning all this can be much 
simpler than you think. In fact, you 


can master it without Setting foot 
in a classroom or giving up your 
job! 

For over 30 years, the Cleveland 
Institute of Electronics has special- 
ized in teaching Electronics at 
home. We've developed special 
techniques that make learning easy, 
even if you’ve had trouble studying 
before. Our AUTO-PROGRAMMED™ 
lessons build your knowledge as 
easily and solidly as you'd build a 
brick wall—one brick at a time. 
And our instruction is personal. 
Your teacher not only grades your 
work, he analyzes it to make sure 
you are thinking correctly. And he 
returns it the same day received. 


Get FCC License or Money Back 
CIE can teach you Electronics so 
well that you can easily pass the 
government exam for your FCC 
(Federal Communications Com- 
mission) License—widely re- 
spected and sometimes legally- 
required proof that you are an elec- 
tronics expert. Nine out of 10 CIE 
graduates who take the FCC exam 
pass—while 2 out of 3 non-CIE 
men fail. 

This is why we can offer our 
famous FCC License Warranty: if 
you don’t pass the FCC exam upon 
completion of an FCC course, your 
tuition will be refunded in full. 

Mail Card for 2 Free Books 
Want to know more? Mail the 
bound-in postpaid card for our 
40-page catalog describing CIE 
courses and special book on how to 
get a Government FCC License. If 
card has been removed, just send 
your name and address to CIE at 
the address shown below. 


& 
CIE 
Cleveland Institute 


of Electronics 
1776 E. 17th St., Dept. PS-22 
Cleveland, Ohio 44114 


ENROLL UNDER NEW G.I. BILL 


All CIE courses are available un- 
der the new G.I. Bill. If you served 
on active duty since Jan. 31, 1955, 
or are in service now, check box 
on card for G.I. Bill information. 
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Faster feed and tighter turns are 
possible with H. K. Porter’s new 
Disston bandsaw blade because 
it’s coated with DuPont's Teflon-S. 
Nonstick surface reduces gum 
buildup and is not affected when 
teeth are resharpened. The blade 
is .025” thick and is sold in three 
widths (14", 34", and 14”) and 


two lengths (5‘11” and 7/914”) at 
prices ranging from $4.49 to $5.98; 
also in long coils for industry. 


Anew chipping tool with three heat- 
treated cutters can be chucked in 
a 1⁄4" drill, gets in spots where 
larger tools can’t. It's designed to 
remove excess concrete from floors 
and walls, paint from masonry, 
even putty from steel casement 
windows. It sells for $1.50; also 
available with a 34” shaft at $1.60. 
Replacement cutters: 10 cents 
each. Kut-Rite Mfg. Co., 2055 E. 9 
Mile Rd., Hazel Park, Mich. 48030. 


in Tools 


Drill-press tool tray keeps tool 


corraled right at the machine wher 
you use them. Made of cast alum 
num with baked-enamel finish, | 
will hold more than 15 items plu 
complete drill set and an oilcar 
The easy-to-install tray is made i 
three sizes to fit columns of 314” 
334", and 4” diameter. For where 
to-buy information and prices, cor 
tact Akron Foundry Co., 272 
Wingate Ave., Akron 44301. 


Pocket-size hacksaw features handle that folds for 
storage or adjusts to any position along the frame 
for jobs in awkward places. Maker claims fine- 
toothed blade makes burr-free cuts through almost 
any material and will even saw glass. Overall length 
folded: 714”. Handi-Guy, $2 including three blades. 
Extra blades, 25 cents each. By mail from Venti- 
kuff, Box 11171, St. Petersburg, Fla., 33733. 
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A pliers with interchangeable heads that rotate 360 
degrees lets you reach into otherwise inaccessible 
areas—even around corners and into blind spots. 
There are eight locking positions at 45-degree in- 
tervals. Included in the set—priced under $15—are 
four heads of drop-forged tool steel, 6” pliers, and 
vinyl case. Jensen Tool and Alloys, 3630 E. Indian 
School Rd., Phoenix, Ariz. 85018. 


We put fiber glass in FGA shingles 
for the same reason it’s in boats: 
low maintenance. 


J-M’s new FGA* shingles team fiber glass with asbestos, 
for long life and extra protection from weather. This 
means low maintenance, because fiber glass in shingles 
(as in boats) resists rotting, cracking, curling and warping. 

You also get extra fire protection with FGA shingles. 
They've been awarded the Underwriters’ Laboratories 
Class A fire rating. The highest given. And our 
Seal-O-Matic® feature makes them exceptionally wind 
resistant. They’ve actually withstood hurricanes. 

When you replace your roof, do it with FGA shingles. 


They come in 14 wife-pleasing color blends. Ks 
Your J-M dealer has them. Drop in. JM] 
*Johns-Manville trademark. Joh ns-Manville 
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More New Tools 


A 24-piece socket set packaged by S-K Wayne Tool 
Co. is priced to save the buyer $7.94 over the cost 
of individual pieces. The set includes: in 14” drive, 
nine standard sockets plus a spinner handle; in 34” 
drive, six standard sockets, three deep sockets, two 
extensions, a ratchet, 13/16” spark-plug socket, 
and a 3%” F-14 M adapter. The set comes in a 
metal box, costs $18.98 at hardware stores. 


Squeeze the jaws of these pliers closed on the work- 
piece and they stay put as long as you want. Jaws 
lock automatically, hold until the spring-loaded 
lever is depressed. They can be used as a small 
clamp on the workbench to free both hands when 
measuring or marking. Available in 714” size, the 
chrome-plated tool sells for $2.95. Lock/Matic 
Tool Co., U.S. Hwy. 12, Maple Plain, Minn. 55359, 


Just insert the wire and pull to strip with Sears 
newest wire strippers. Precision-ground stripping 
holes make it impossible to cut the wire, are ac- 
curate enough to be used as a wire gauge. Electri- 
cian’s model (held in hand) strips gauges 10 through 
18, has two holes in jaw for making loops. Electron- 
ics stripper will strip sizes 16 through 26 in hard- 
to-get-at locations. Each sells for $2.09. 
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Latest two-speed saber saw from Skil boasts a 
motor rated at over 14 hp. for handling tough cut- 
ting jobs. Deluxe Model 524 (above) has a conveni- 
ent top handle with trigger switch for choosing high 
speed for wood or low for metal, plus a tilting shoe 
for bevel cuts. Cost: $36.95. Economy version of 
same saw (Standard Model 514-6, not shown) sells 
for $31.95, comes without top handle or tilting shoe. 


CUT ANY MATERIAL with 
Naval Super-HACK Blades / 


Naval 


F Carbid 
Æ Drill Bits tor 


ns for 


Soana Ya" S16 pfa. 


Rip thru hardest metal (a file) in less than 2 minui 
Cut even curves or notches in materials formerly consider 
unsawabie . . . like glass, glazed tile, bricks, 
Very little ‘eifort, This famous cousin of the diamond, 
born tungsten , now joins the rod 
niy for one blade, 3 for 
oA 812) ppd. 


EREDITH, * Dept, Ps 6, 310 eee t hol 
and Kasa MAENE ROUND SAW- 


KANSAS city, 
\) 
my da 
, ey 
ee electric 
ETAC © drill owner can 
cut oa he 


never could cut with 
a hig? saw before 


fiberg ick 

cement .. . stainless and other Meine even a "hardened file! 
NAVAL Round Saw has silicon carbide grains imbedded in an 
opon weave nylon mesh. No sharp teeth grab the work and 

row it back at user. And it is a sanding disc too! Use it to 
sand and shape all metals, wood. tile. glass. paint, rust, etc. 
This 7” disc comes complete with 5” rubber disc for sanding 
and shaping applications. a 14” shank arbor, 2 steel flanges 
and an excellent instruction si aA 
Order NAVAL Round Saw, . . for one, 3 for $4.50 ea. 
(total $13.50) 6 @ $4 ea. aota S20) ++ + 24 @ $3.50 ea, 
(total $84) 


ys 


$50 
REWARD 


for Any Spider, 
Bug, Insect that 
Bugmaster Electric 
Units fail to kill. Here 
is your automatic, odor- 
less electrical way to rid 
apartment, home, office 
or plant of disease carry- 
ing bugs, roaches, fleas, 
bedbugs, ants, moths, 
silverfish. 


KILL BUGS INDOORS 


THE INSTITUTIONAL WAY 
Model H—$9.95 plus 75¢ p&h 
Xtra Crystals for H -75¢ per box 
Model G—$15.95 plus $1 
Xtra Crystals for G—$1.51 

Model H—6,000 cubic feet 
Model G—12,000 cubic feet 


Pkg. Chlorophyll Odor Kill C 75 
When Ordering refill crystals oniy please add 6, & fan. 


MERED ITH, Dept. PS-6, 310 Went is St. 


ae box 


KANSAS CITY, MO. 64105 
$70 AIR-GUN 


only $29.95 SF 


Complete with chise) 
fie sive Airuun A 
Tips into metal, chips concrete, drives pins, 
. Delivers 9500 2” strokes a minute. Oper: 
3 to 5 bp compressor. Made es} 
vt and manufacturer made t 
e, 


A uses 


MEREDITH 


WATCH RUST DISAPPEAR 


U.S. SKI-TROOPER’S HAND TOOL 
Does 4 Jobs 


One of the most practical tools you can own or 
give as a gift! Ideal for hobbyists, mechanics, do- 
it-yourself repairmen, fishermen, boating enthu- 
siasts, etc. No looking for 4 tools that could be 
misplaced. Everything on this beautifully chrome 
plated “handyman.” 4” diamalloy ustable 
wrench, 6” slip joint wire cutters, pliers and 
screwdriver. combined. White gift boxed. Only 
$5.65 ea., 3 for $14.50, 6 for $24.00 ppd. 


MEREDITH, °2<: 349 West gtn st., 
, 


ITY, MO. 


$26 
102 S 1.50/Ib. $15 


NAVAL JELLY 


is an extremely active new clean- 
er that removes rust by chemical 
combination . . 
cals and overheads. Brush it on, 

hose it off. 

Use on pipes, fences, tools, tanks, 

all machinery. Eliminates sandblasting, scraping, etc. 
Easy and quick. 


. Sticks to verti- 


-65/Ib. 4# @ 2.00/lb. $8.00 
#4 pole 


other units FOB KC 


Naval Formula X-300 Closcout Prices of this half-strength blue material 
write for details. 


painting costs . 
a shield of unbreakable glass. 


Ship as follows: Satisfaction Guaranteed: 
O Super-Hack O 1 O 3 O 6 O 24 O 100 Bugma~ 
| Extras O Naval Jelly as checked above O Naval 


C at. 
| Name... 
l City........ 


tate... 


LIQUID PLASTIC 


Polyurethane that applies like paint forms a skin 
so tough it won't crack, chip or peel. Cuts 
. . covers and protects like 


WATERPROOF in 30 MINUTES 


Adheres to practically anything, stops leaks. 


Clear—any major color. 


D Carbide Drills (specify diameter) 
rs as checked above 
O Gal. 
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Ideal for 
concrete, aluminum, wood, masonry, canvas, any metal. 
Just specify. $5.95 per qt., 
$18.50 per gal. We pay all shipping costs. Order NAVAL 5. 


D Naval Round Saws O 1 O 3 O 6 O 24 O Air Guns O Air Gun 
Ski Trooper Tools 010 3 O 6 


22 ZIP. cccscssereseerens wenegit 


Detroit Report... 


70. Lo rumored, his O 
small-sporty field, deatgaed to co 
Cougar, Mustang, etc. It will use 
Barracuda. 


iD late in the summer of 
e's entry in the 

te with the Firebird, 
he same basic body as the 


Preliminary reports say that the car will be a 


four-seater with single headlights set in a deeply recessed 


grille opening. 
wipers will not be hidden. 
the Camaro-Firebird group. 


Other brand-new cars—two or possibly three— 
will be introduced at about the same time as 
the J car. They are the import-size Ford and 
Chevy and a midship-engine sports car from 
Ford. Code name for the small Ford is Del- 
ta. This car could be out as early as June, 
69. It has a 103-inch wheelbase—half a foot 
shorter than the compacts. It is 176 inches 
long, 69 wide, and stands 52 inches high. 
Ford plans to use its 170-cu.-in. Falcon engine 
and standard drive train. Unit-body con- 
struction will be based on early Mustang de- 
signs. This car, like the new small Chevy, 
will be built in Canada. 


The Barracuda for 1970 will not share the 
same basic body with the Valiant, as it does 
now. A specially reinforced underbody, de- 
signed for sports-car handling, is in the 
works. Debut of the car will clear up rumors 
of Chrysler’s sporty-car plans. The company 
is not planning a Riviera-type car, but the 
highly successful Charger will be kept in the 
Dodge lineup. 


Undergoing complete redesign is the 1970 
Falcon. In an attempt to boost sagging sales, 
Ford is taking a page out of the Chevrolet 
book, adapting the Mustang suspension and 
basic body to the Falcon. Chevy did the 
same with its Chevy II, when it changed to 
the Camaro understructure. Ford has at 
least 10 of the original bodies disguising 
1970 prototype Falcons in preliminary test- 
ing. Styling, long one of Falcon’s drawbacks, 
will be vastly more appealing. 


“Mustang-size cars should be changed every 
two years,” says a GM official who must be 
reading Ford’s mind. That’s exactly what 
Ford intends to do. The 1971 Mustang will 
feature a new front suspension, and a radical 
new styling called “flatback” by some engi- 
neers. The flatback look describes the styling 
of the 2-plus-2 coupe, and refers to the 
near-horizontal line of the roof from wind- 
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It will have vent windows, 


and windshield 


Roof style will be like that of 7 


shield header to the back end of the car. It 
looks much like the styling of GT race cars. 
The new front suspension will get rid of the 
spring towers that intrude into the engine 
compartment. Instead, the coil springs will 
be located low down, out of the engine com- 
partment completely. 


The Rambler American will have big changes 
in the 1970s. Although American Motors 
policy dictates that this car remain un- 
changed from year to year, development en- 
gineers are preparing a model that will look 
a lot like the sleek Cavalier show car the 
company displayed two years ago. 


High-energy batteries that are used in elec- 
tric cars cannot be sized down to replace your 
car’s present battery. They just don’t have 
the power. Even the newest battery designs, 
developed for the Ford and GM electric re- 
search cars, can’t put out the high energy 
needed to turn over high-compression en- 
gines. Reason: The new batteries deliver 
electrical power over a long period of time if 
their output is kept well below optimum. 
Once you draw full power, the life of the bat- 
tery shortens drastically. 


More low-cost automatic transmissions will 
be announced in the coming months. Actual- 
ly, the new designs are semi-automatic. You 
shift from gear to gear, but without a clutch 
pedal. Chevrolet’s Torque-Drive is the first 

of this type, but Ford is adapting its three- 
speed automatic for use on certain 1969 
models. Drivers say the semi-automatics are 
fun to drive, and under certain conditions 
may even be preferable to the fully automatic 
gearboxes that cost the car buyer almost. 
three times as "A 


Detroit Editor 


Your car is 


foo young 
my 


There’s bound to be a secret 
puff now and then, but steady 
smoking from a young car? 

Sometimes worn parts cause it. 
But it often starts with deposits 
in your engine. Stop-and-go 
driving can form them, or the 
oil itself. 

Quaker State Motor Oil is free 
of tars, asphalts and other 


to smoke. 
10 onl 


a e R 


impurities to begin with, a natural 
advantage of 100% Pure Pennsylvania 
Grade Crude Oil. 

Then it's fortified to provide 
sure protection under any 
driving conditions. 

Your car can kick the 
smoking habit. 

But you've got to take the 
first step: 


MOTOR OIL 


Quaker State your car fo keep if running young. 


8th EDITION 


west; SMALL ENGINES © 
Sk" SERVICE MANUAL | 


EH 
It's ready... 8th edition Small Engines Sa'm 
Service Manual. More than 300 pages of 
authentic easy-to-follow information 
on repair and upkeep of small engines. 
1302 models of popular domestic and 
foreign makes. Many new models. Prac- 
tical information. Written by expert 
mechanics in down-to-earth language 
and with lots of helpful illustrations. 


EVERYTHING MECHANICS NEED! | 


MAKE $$$ 
in Your 
Spare Time 


for minor tune-up to major overhaul . . . Read 

how, see how from 780 photos and drawings. Big 

field and big part-time and full-time profits re- 

pairing Mowers, Garden Tillers, Cycles, Scooters, 

etc. . . . Order yours NOW and start a busy post 

business . . . only $4.95 postpaid. paid 
TECHNICAL PUBLICATIONS, Dept. PS-668 

1014 Wyandotte Kansas City Mo. 64105 


Now 
take a 
load 

off your 
athlete’s 
feet! 
Mennen Quinsana 
Penetrating Foam 


Podiatrist-tested, clinic-tested, 
proven effective relief from 
athlete's foot problems. 
Penetrates where needed 
Attacks fungi and bacteria w : 
MENNEN QUINSANA- | 
a step ahead in foot care. 


hal 


S | 


Soldering Gun 
Frees One Hand 


his soldering gun with its automatic 
Piggyback solder dispenser is the 
greatest soldering improvement to hit my 
home workshop since flux-cored solder 
made the scene. With one hand holding 
the solder gun and my trigger finger 
controlling solder feed to the hot tip, 
my other hand was free to hold compo- 
nents in place, solder them into the chas- 
sis, and then reach and pick up tools to 
make chassis adjustments without having 
to set down the solder gun. 
All this is made possible by a solder- 


FEED TRIGGER 


- New Self-Feeding 


feed guide, mounted on the new Skil gun, 
that directs solder to the tip from an 
attached supply reel. The amount of 
solder that comes out when you squeeze 
the trigger is determined by a simple 
screw adjustment. The gun is like a 
third hand on such impossible up-in-the- 
air jobs as tinning a free wire or solder- 
ing an unclamped lightweight assembly. 
It eliminates the nuisance of vise- 
clamping your work—and your solder is 
never out of reach. Price: $12.95. By 
Skil Corp., Chicago.—Sam Shatavsky. 


FEED PAWL 


SOLDER-SUPPLY 
REEL 


| 
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Feed system ‘moves ‘solder from attached supply reel to hot iron tip on squeeze of trigger. 


you. Th 


Both fe 
high-to! 


and ele 


at your 


of Yamahi 


Dept. PS: 


REPOWER with a 6 or V-8. H.D, 
ADAPTORS for using Car. Compact 
and some Truck engines. Conversion 
Kits $45.35 to $56.90. Want fast ac- 
tion? Give us FULL INFORMA- 
TION. Send $15.00 Dep. and we will 
ship correct kit, bal. COD. Send full 
amount for prepaid shipment. Wire, 
phone or write today. Details FREE 


HOOSIER MACHINE PRODUCTS Co. 
6th St., Phone 276-3442, Pe 


300 rower =e 


Complete 


Telescope Lens Kit 
Conquer Space, Explore 

ete. Complete Lens Kit co 
objective lens, cyeplece lenses te 

200 POWER, 250 POWER, + and all necessary lens fittings. 
Easy to make from simple step by step instructions, (Tripod and mount 
not included.) Money back guarantee. 


BUSSE SALES CO., Hartford, Conn. 06191, Dept. PS-31 


Guaranteed 
brand - new 
Gov't. surplus. 


=m Durable heavy- 


duty Neoprene rubber. 

Easily inflated with 

vacuum cleaner, auto 

air hose or fill with 
locally available Helium. Fly adv. signs high in sky. Visible 
for miles—terrific for attracting crowds to Sales, Fairs, 
Roadside Stands, Sports, Gas Stations, etc. 2’ beach-ball 
size, 5 for $1 — 4 size, 2 for $1 — 10 size, $1 — 16’ size, 
$5 — 28% size, only $10, Sorry, no CO) 


NOVEL PRODUCTS CORP. “31 SECOND AVE., DEPT. B-29 


NEW YORK, N.Y. 10003 


=) 


AN 


Don't let their racy lines fool 


ese are trail machines— 


Yamaha style. Bikes that will 
challenge the toughest terrain. 
Bikes that have combined the 
stamina of Yamaha's great racing 
bikes with the climbing 
instincts of a homesick angel. 


ature Yamaha's exclusive 
rque, Rotary Valve 


engines, Autolube oil injection 


ctric starting. So put 


yourself on a mighty Trailmaster 
100 (left) or the indestructible 
80 (right) —then discover what 
exciting trail action is all about. 
Why not meet the Exciters today 


Yamaha dealer's? 


And be sure to ask for your free copy 


a's brochure featuring a// 20 


Exciters for '68. Orawrite: P.O, Box 
54540, Los Angeles, Calif. 90054, 


-6-8. Canadian Distrib.: 


Yamaha Div. of Fred Deeley.Ltd., 
British Columbia. 


Y CAR EVER MADE! 


w COMPACT or LIMOUSINE 4, 6 or 8 CYLINDER 
DOMESTIC or FOREIGN 


6 VOLT or 12 VOLT 
» POSITIVE or NEGATIVE GROUND 
With New Improved Model BT-162 


EZA DWELL TACHOMETER 


The Model BT-162 
N in oddition to mo 
It is no longer necessary to file points to 
smoothness when using the Model BT-162. 
The instrument will automatically make 
allowance for any existing “pitting” or 
“wear ” e Indicate the most effective point 
setting without the distributor 
cap. © Indicate the correct settings for ex- 
ternal adjustment type distributors. + Car 
manufacturers’ dwell angle recommenda- 
tions are included in the manual provided 
with the Model BT-162. e To adjust for 
mathematically correct carburetor adjust- 
‘ment and thus insure maximum gas econ- 
‘omy and quiet engine running, simply use 
Comes complete, ready to use. Tune-up and 


will pert 
ny other 


operati 
Included, describes in detal how to make all tests. Aito includes, manu- 
faetorers ations forall ars, The manual is yours 
to keep even il you decide to return the Instrument. 


ASSURE 


EASY STARTS, OPTIMUM PERFORMANCE and 
MAXIMUM GAS ECONOMY with MODEL BT-162 
ORIGINALLY FOR THE PROFESSIONAL AUTOMOTIVE 


TECHNICIAN, MODEL BT-162 WILL PAY FOR ITSELF MANY TIMES 
OVER FOR THE AUTOMOTIVE HOBBYIST AND EXPERIMENTER. 


jorm the services specified below 
tasks too numerous to mention: 


the Tachometer section of the Model BT- 
162. * To locate a “miss” you need 
‘only disconnect or “short” the spark 
plugs one at a time with the Model BT-162 
‘switched to the Tachometer position. You 
will be able to instantly identify which 
particular plug (or frequently its wire lead) 
is responsible for the malfunction. e 
Cars with automatic transmissions func- 
tion efficiently only if the fluid pressures 
are correctly maintained. Detailed instruc- 
tions show you how to use the 5000 RPM 


range for that purpose. 
$2 995 


procedure manual 


SEND NO MONEY WITH ORDER 


fate of $5.00 per 
month until the total | ding and budget charge) 


of account. 
Mame. 


rice of $29.95 (plus | 
f A] 


Y POSTMAN NOTHING ON DELIVERY 


fate of $5.00 per month until total 


Dept. 
"ister | agree to pay $5.00 within 10 gn 

apie oF 42895 lun P.P; har 
i poi. ol salistctry | may return for cancelation 


tone. 
95 wih tn coupon 
etornng anar 10 aay Wat for fll mehan 


JUNE 1968 


arg we wil pay wi shipping 
= 


a pe ee 
Solar-control film to reduce heat, glare, and 
fading comes in two forms—as a spring-roller 
window shade (above) and as a thin perma- 
nent membrane that is professionally ap- 
plied on the inside of a window pane (right). 
In the latter form, the film is one mil thick 
and has an adhesive coat. Bonded to wet 
glass like a decal, it can be squeegeed as 


Steaming-hot water for instant bev- 
erages and soups is yours at the 
twist of a knob with this new unit 
from Hobart Mfg. Co. of Troy, Ohio. 
Called Instant-Hot, the 750-watt 
unit is pressure-free for safety and 
adjusts for heat up to 190 degrees. 
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smooth as the glass beneath. The 3M prod- 
uct, dubbed Scotchtint, is optically pure and 
won’t distort or discolor a view. The exterior 
effect is that of a soft mirror, offering great- 
er daytime privacy. The film screens out 75 
percent of heat rays, 81 percent of ultravio- 
let, and up to 82 percent of glare. Both forms 
are available at 3M dealer-applicators. 


Water-pressure dishwasher requires no electrical power 
and can be recessed into a counter top with little loss 
of storage space, since it’s only 21” in diameter and 
12” deep. Vulcan Mfg., Box 3460, Maplewood Sta., St. 
Louis 63143, claims their Coronet will clean a service 
for five in two minutes. Operating on a turbine prin- 
ciple, it contains only two moving parts. 


Flexible molding of extruded polyvinyl comes 
in wood grains to match all standard panel- 
ing, and in nine solid colors. For door and 
window casing, base molding, or a wainscot- 
ing trim, you cut and mount predrilled nail- 
ing strips, then snap molding onto the strip’s 
tube (inset), which can be used to conceal 


wiring. Gossen Corp., Milwaukee 53209. 


AIR INTAKE 


DUCTED OUTDOORS ~ 
ME a 
Self-venting barbecue makes indoor char- 
broiling practical—and can vent a stove at 
the same time, as in cutaway above. The 
flavor’s authentic, since meat juices drop 
onto a bed of hot marble chips; resulting 
smoke and vapors bathe meat as they're 
sucked up to be ducted outdoors. Vents be- 


GRILL ROCK 


Mechanical doormat offers automatic action 
and efficiency beyond any pad type. Chil- 
dren can’t forget to wipe their feet; as soon 
as grille is stepped on, motor-driven brushes 
rise to whisk dirt and moisture from shoe 
soles, preventing any track-in. Progressive 
Engineering. 712 Ottawa Ave., Holland, 
Mich., claims the unit is easy to install. 


peu 


neath element keep grill rock below flash 
point, preventing flare-up. No overhead 
hood is required, so installation in an exist- 
ing cabinet is simple. Unit can even be 
mounted in a cart and supplied with flexible 
vent hose, like a clothes dryer. Jenn-Air 
Corp., 3035 Shadeland, Indianapolis 46226. 
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AUTO REPAIR 
2-IN-1 ° MANUAL 


Famous Illustrated MANUAL 

shows how you can 

FIX just about any part of 2,300 

Car Models, 1962-1968, including 

all new Compacts 

TROUBLE-SHOOTER 

Section and detailed trouble-shoot- 

ing information thruout help pin- 

point any of 4,200 car troubles. 

oTor'’s brand-new 1968 2-in-1 


REPAIR | 
MANUAL $ 


Try Giant Manual practically does every 
repair job for you! Turns beginner 

Illustrated mechanics into experts, with time- 
“How-To” and money ving tips in the 1.196 
K big pages, 3,200 pictures. Much more. 
Book FREE 10-DAY TRIAL. Then, pay $2 
in 10 days, $3 month for 2 months, 

FREE then $1.95 (plus delivery charge and 
sales tax), or return book. SEND NO 

for MONEY NOW! Cut out this ad—mail 


with name and address to MOTOR 
West 


10 Days BOOK DEPT., Desk 526, 250 


55th St., N.Y.C. 10019. 


Print Name....seseesees 


Address, 
City & 
State 


Career in 


ELECTRONICS? 


Career training at home the new easy 
way with RCA Institutes. Lab work with 


first lesson, Pay as you go. Send for 


free 64-page book. 
RCA Institutes, Inc. Dept. PS-68 

Cut this COUPON! | 
Learn to Cut Out worry 


320 W. 31 St., N.Y., N.Y. 10001 
and Down on | 


grass cutting costs! 
Send Coupon l 
today! | 


P— 
ua tie 


> 
l 
5 
| 
| 
| 
| 
| 
| 
| 
| 


Ea 
eK 


AN 


l 

l 

l 

| 
1Send me FREE Literature} 

jon. Gch) REEL MOWER, 
n e « and also on Devere-Locke rotory ond 

l 

| 

l 

1 


Manco-Locke highwheel mowers, I'd like the 
name of closest dealer too. 


(name) (street) 


(city) (state) (ZIP) 
5677-L MacCorkle Ave., S.W. 


chs) Mfg. Cos., Inc. ” South Charleston, W. Va. 
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FIND BURIED TREASURE!) ` 


10- DAY MONEY BACK GUARANTEE 


3 ft. portable detector finds 
buried metal objects, Signals 

location with loud audible sound. 
Detects gold, silver, metallic ore and nuggets 
of all kinds. Find lost coins, jewelry, indian 
artifacts, civil war souvenirs. Treasureprobe 
guaranteed to equal detectors selling to $150 
or yourmoney back. Absolutely complete, sen- 
sitive earphone, 9v battery, nothing else to buy 
TO ORDER:Send check, cash or money order, 
$5.00 deposit for COD N. J. add 57¢ tax. 
TREDE KEPROBE Dept, PBI 


WANT MORE MONEY? GET INTO 


PHOTOGRAPHY 


Coast-to-coast, high-paying jobs in photography are waiting 
for people with the ‘‘know-how” to fill them. You can 
quickly, easily qualify at home with the world-famous 


NYI Learn-by-Doing Method. Write today for free catalog. 
Also resident training in New York. Our 58th Year. 


NEW YORK INSTITUTE OF PHOTOGRAPHY 
Dept. 5-6, 10 West 33 St., New York, N.Y. 10001 


WRIST ROCKET 
AMERICA’S Pat. 
HARDEST U.S. ( 
HITTING SLING 

Range 225 yd.—232 fps 
Matched spare rubbers x 
and pouch assembly, $1.00. 


Write WRIST ROCKET® 0 Post Pd. 
Rt. 4G Columbus, Nebr No C.0.D.'s 
s hi AND KEY 
TEFEN Locksmithing makina 
S SSS 
S55 = SN Now Made Easy! Practical upto 
N | N teaches you how to pick loci je-cods 
Ved dy meats Tomar ata rera 
GON NNN‘ NG Wea O a A 
LAX N AA owner, | 
CA BS 5a easy {lust 
rt price only $ postpaid. Satis- 


faction or refund guaranteed. 
Mall order today! 


Complete course 
+ +» now only 


56.95 


Nelson-Hall Co., Dept. FS-1 
325 w. Jackson Bivd., Chicago, III. 60606 


Train quickly in 8 short weeks at Toledo for a 
bright future with security in the vital meat 
business. Big pay, full-time jobs -HAVE a 


payment pian available. Diploma given, Job 
eS >> heip. Thousands of successful graduates. Our 
ù ast end NOW for big, new illustrated 
FREE z. No obligation. G. I. Approved. 


NATIONAL SCHOOL OF MEAT CUTTING, Dept. S1-H, Toledo, Ohio 43604 


Build a vacation cottage! 


Harry Walton's YOUR CABIN OR MODERN VACA- 
TION HOME gives you full info on plans, materials, tools 
for building a wide choice of low-cost cottages. 170 photos, 
diagrams. Hard-gloss paper cover. Only $1.50. Money-back 
guarantee. To order, send check or money order for only 
$1.50 to: 

POPULAR SCIENCE, Dept. 668, 44 Hillside Ave., Manhasset, NY 11030 


Quite C Possibly 
She Worlds C Mast Distinguished Wirk Clothes 


Gold Label's new trim-line work clothes have all the ele- 
gance and style of your favorite dinner jacket. And talk 
about stamina! Half Dacron” Polyester, half cotton; stitched 
with sturdy polyester-core thread. Great new colors: sand, 
loden and mocha. For the name of your nearest dealer, write 
Box 2468, South San Francisco, California 94080. 


GOLD LABEL 
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Easy-to-build micrometer holder keeps your 
hands free when checking many like parts. 
To make it, you need an old speaker magnet 
and a spring-loaded paper clip. Drill and tap 
a hole in the magnet and secure the clip 
with a machine screw. You'll find the rig 
will hold the micrometer securely whether 
used on a steel bench or a machine. 
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Short Cuts 
for 
Machine 
Shops 


Next time a lathe tool flips chips in 
your face, and there’s no regular 
chip shield handy (top photo), give 
them the brushoff by using a small 
pastry brush as at left. Making sure 
it won’t become entangled with the 
moving workpiece, bend and clamp 
the handle to the toolholder so that 
the bristles form a barrier between 
you and the tool. For red-hot chips 
substitute a wire-bristle brush. Only 
a twist of the clamp screw is need- 
ed to make the change. The brush 
will be self-cleaning if agitated 
slightly by the workpiece. 


Make a collet shaft for the chuck 
and you'll save time whenever you 
change your lathe’s collet closer. 
Turn and shape cold roll to fit the 
collet attachment. After cutting the 
collet angle, thread the body and 
grip it in the attachment to finish- 
turn the chuck taper. For delicate 
drilling, use a small chuck, with 
shaft held in the collet. 


Avoid changing from chuck to drive plate for 
between-centers work by using a dog that is 
chuck-driven. In 4%” cold roll (cut to fit the 
chuck jaws) bore a hole to accept the work- 
piece. Drill and tap one end for the clamp- 
ing bolt. With work between centers, slide 
the dog against the chuck, tighten the bolt, 
and close the chuck jaws. 


The great new Glastron GT-160! Whether it's 
the exciting GT-160 or one of 18 other superior 


Glastron models, you'll find the right size and 


the right price in a Glastron! Advanced produc- - 


tion techniques plus the super-soft ride of an 
Aqua-Life II hull guarantees betters boats — 
and better prices. All safety-certified to the 

rules of Boating Industry Association. See your 
Glastron dealer. 


a 


Please send new 1968 Glastron Color Catalog. 


Name. 
Addres: 


I 
I 
I ————— || 
l< 


Austin, Texas 78756 
P. 0. Box 9447 


7 Glastron Boat ad 
Dept. PS-68 


HARD-TO-FIND-TOOLS 


Unique hand tools and miniature power tools make work- 
ing in wood, metal, glass, miniature, etc. more fun and 
more professional, Many micro-tools for that small, deli- 
cate work. Quality you can’t get elsewhere. All tools 
backed by our MONEY-BACK, NO-QUIBBLE-GUARANTEE. 
Fully illustrated Catalog 25¢. 

6822 River Road 


me, 
Erookstonb. Worthington, Mass. 01098 
GET 


mo ELECTRONICS 


V.T.I. training leads to success as technicians, field 
engineers, specialists in communications, guided mis- 
siles, computers, radar, automation. Basic & advanced 
courses, Engineering Technology and Electronic Tech- 
nology curricula both available. Assoc. degree in 29 
mos. B.S. obtainable. G.I. approved. Start Sept.. Feb. 
Dorms, campus. H.S. graduate or equivalent. Catalog: 


VALPARAISO TECHNICAL INSTITUTE 


DEPARTMENT S., VALPARAISO, INDIANA 46383 


. take your pick asa.. 


DIESEL TRUCK DRIVER 


Learn curbing, backing, over-the-road 
runs, terminal parking and much 
more on GREER’S gigantic 
concourse. Jobs in demand! 


. . and become SUCCESSFUL 
as thousands of others! 


Train on GREER'S many acres, 

operating bulldozers, end load- 

ers, scrapers, graders, and cranes 

s on actual field assignments for 
jobs with future security. 


. take your pick asa.. 


HEAVY EQUIPMENT OPERATOR OR MECHANIC 


VETERAN APPROVED 


Both courses also available in Home Training. 


ENJOY FLYING YOUR OWN BENSEN 


THE PROOI? 


EASY TO BUILD 
SIMPLEST, SAFEST TO FLY 
* Acclaimed by novices and 
pros around the world. Low- 
est cost fl ying. 
also buil. 
instructions” 


lans and flying 
et 3-View Draw- 


of Gyroglider $2. 


l 
ings, specs, photo for $3, or | 
l 
I 


GREER TECHNICAL INSTITUTE, 


INC. 
BOX 368 


BRAIDWOOD, ILLINOIS 60408 


Kits available, r SASER TECHNICAL. INSTITUTE, INC. O 


BRAIDWOOD, ILLINOIS 60408 
Gentlemen: Please send more information about above trades. 


HOME PRE TRAINING 


C RESIDENTIAL 
CO VETERAN 


l 
l 
l 
AGE l 
I 
l 
l 


COURSE 
DENSE AIRCRAFT C Dept. PS-68 NAME 
m Laka Airport, ADDRESS. 
™ aooress——— | Lor SINE aa SS 
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UNIMAT 


a precision lathe and miniature machine shop that works 
with toolroom accuracy on metal, plastic and wood. Mill, 
drill, jigsaw. bore and more. Make it work for vou. $ 

For free literature, write American-Edelstaal, Inc. 

6-F8. 350 Broadway. New York. N.Y. 10013. 


Learn Gun Repair 


at home, quickly, correctly. 
10¢ brings book, full facts. 


Approved for Veterans. 
MODERN GUN REPAIR SCHOOL 


starbrite LOW VOLTAGE OUTDOOR LIGHTING 


Add nighttime beaūty at a low cost to your home by B se —— 225-PS E. Fairmount Ave. 
landscaping with light. You and STARBRITE can do it pe: 


easily, economically, and in minutes, without permits, | Now In Our 22nd Year! Milwaukee, Wis. 53217 
digging or conduits. Just plug STARBRITE into ay |) = ee 

home outlet. Lights clip on cable. Weatherproof; UL ap- 

proved for outdoors anywhere. Costs only pennies a 
night to operate. STARBRITE turns imagination into 
reality. Put yours to work. 


Complete kits contain everythin 
you need. Prices start at 2.00. 
Siigntiy higher in Canada 


Dial telephone Special. Factory 
re-conditioned, Complete, guar- 
fess: belt anteed. Add $1.00 if plug re- 
quired, Shipments F.0.B, Way- 
mart. Write for complete tele- 


phone list. Designs may vary. 


SURPLUS SAVING CENTER 


Dept. PS-68 Waymart, Pa. 18472 


Low Voltage OUTDOOR LIGHTS 


Another Little Giant Product Ki D s! ID pr me Bao -BIKE! 
3810 N. Tulsa St., Dept. PS, Oklahoma City, Okla. 73112 Loam how you KART! 
—- — - con buy used 


engines $15 up, 
new engines $30 

with FREE con- 
fidential list and 
coupons when you 
order your plans 


for plans (indicate type) or 


S 10¢ for inas describing plans: 
PLANS, Box 517 Dept PS-6 Omaha, N. 


Make Rubber Stamps for BIG PAY 
-" Need more money? Earn 360-876 
€ 
uses. Hundreds of prospects 
erywhere. Rightin your own com- 


a week, spare time, at home mak- 
munity. Turn out special a am for 
ies, 


ing rubber stamps tor offices, fac- 

tories, individuals. Hundr £ 
ddresses, notices, prices, ete., 

in minutes with 


ENROLL—EARN YOUR DEGREE 


of Bachelor of Bible Philosophy (B.Ph.B.), Master of Bible Phi- 
will losophy (M.Ph.B.), Graduate of Bible Philosophy (G.Ph.B.), 
1512 Jarvis, Dest 13. FO, Chicago 60626 Doctor of Metaphysics (Ms.D.), or Doctor of Divinity (D.D.). 


le-top machine. ne. We 
id help finance 
Write for free facts. 


Rubber Stamp Di 


-_ $$ Chartered by State, Correspondence Courses only. Please write 
SECRETS “OF TEACHING MUSIC for FREE BOOKLET. 
YOURSELF AMERICAN BIBLE INSTITUTE 
z = Dept. SP, Post Office Box 8748, Kansas City, Mo. 64114 


This Money-Saving Way 
ES! Teach your- aw 4 
self Piano, Gui- --— a. 

tar, ANY instru- 

ment—even if you 

don’t know a note now! Famous proven Course 


Mim EASY DROP-SHIP PLAN 
makes it easy as A-B-C. Play actual pieces right 


away. FREE booklet. U.S. SCHOOL OF MUSIC, AERA Start now—build your own year- BEGIN AT 
Studio 156, Port Wgstingten, Lh, dana 11030. MAIL pa a mak ordis kaanest Sell ovar HOME 
(Est. ” «N.Y. ti a t 

Cist.1898.-Appron pitti das cc printed with your name, address, No 


= = = > risk—you get cash in advance, we WZUMIS 
ORDER Drop Ship orders, guarantee satisfac- NO 


LEARN TO BE A mes is cise set ares ce aR 
SKILLED LOCKSMITH [IL i 


Dept. 64, LOS ANGELES 90034 " MidaMaaladail 
Professional Key Machine yours to keep! 
Be your own boss. Earn steady, year-around income 
in your spare time at home. BELSAW INSTITUTE 
lessons show you how to make keys, open and repair 
locks on homes, cars, business buildings. Accredited 
Member NHSC. Approved for Veterans. All tools and 
supplies furnished including the $125 Key Machine. 
Write for FREE BOOK. No salesman will call. 


BELSAW INSTITUTE / 19H Field Bldg. 
Kansas City, Mo. 64111 J 
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= 110-120 VOLT 
A.C. 1,500-watt, 60-cycles, 
Light Plant. Fanbelt driven 
from pickup or small gas en- 
gine. Operates saws, drills, 
lights, even T.V. Weight 25 
pounds. Guaranteed. With 
Voltmeter, switch, and pulley. 
-m Regular $89.50, now $49.50. 


Send check or money order. 


Virden Perma-Bilt, Box 7066 PS, Amarillo, Tex. 79109 


Guard Your Family and Property wit 
New HEATHKIT’ Home Protection Syste 


'/Alarm kit GD-77 plugs into 
AC outlet, no other wires needed 


a 


\ 
aS ‘al 
Smoke & Heat — 


Intrusion Freezing 


> 


Smoke & Heat Detector 
kit GD-87 plugs into AC 
outlet, no other wires 
needed; signals Receiver 
of emergencies. 


$49.95 


Universal Unit kit GD-97 plugs into 
AC outlet; attach switches for intru- $34.95 
sion or any hazard; signals Receiver y! 


POWER 
FAILURE 


Changing Temp. 


. Exclusive new "load" signaling method FREE eaTH COMPANY, Dept. 16- a | 
e Easy to install, uses AC power line for CATALOG I Benton Harbor, Michigan 49022 l 
connecting medium e Inexpensive opera- Shows thess- and over A | 
tion e Fail-Safe e No false alarmse Use as 300 other easy to build O Enclosed is $, plus shpg. chges. | 
many units as you wish e You may add ex- ay that. save up to l 5 pioase send modes. TERT GHAI | 
ternal alarm to Receiver, extra heat sen- a * ie lease sen eathkit catalog 

acts to SMOKE & Hest Detector and ny uone Or ans, Siran, O Please send FREE Home Protection Brochure l 
type of switch or sensor to Universal Unit, Test, Photography, Ed- | Name l 
as you wish, to guard against any hazard pohona pi mee | address. I 
e Numerous accessory sensors available perience needed. Send l City. State. Zip. l 
from Heath e Solid-State e Easy to build, for your free copy to- | Prices & specifications subject to change | 
complete each unit in 3 hours i day; [without notice, 829 


Transistor 
Radio with 


i; BUSINESS-Make Big Profits 
à 


os 


HOME-IMPORT 


aN New Drop Ship Plan offers you 
(SEN first day profits! Deal direct 
Ky with overseas sources at prices 
Py’ shown. Dazzling bargains with 

Derringer 7 nO investment. Full or spare time. 
Pistol $5.99 Write for FREE BOOK today to... 


MELLINGER, Dept. B246 1554 S. Sepulveda, Los Angeles, Calif.90025 


Calendar 
Watch $2.44 


Heated Learn DRAFTING al home 


“42% more Draftsmen needed next 10 years,” 
reports U.S. Labor Dept. Easy home-study 
plan has helped 100s beginners toward $$$, 
security, prestige. Why not you? Send for big 
"Drafting Career Kit""—All Free! No salesman 
will call. G.I. approved. Write, and state age. 
North Amer. School of Drafting, Dept 4185, 
4500 Campus Drive, Newport, Calif. 92660 


Write for 
FREE 

CATALOG 
Trap without injury squirrels, chipmunks, rabbits, mink, 
fox, stray animals, pests, etc. Sizes for every need. Also traps 
for fish, sparrows, pigeons, crabs, turtles, quail, etc. Save 
40‘, on low factory prices. Free catalog and trapping secrets. 


SENSITRONIX, Dept. M-45, 2225 Lou Ellen, Houston, Texas 77018 


as a HEAVY 
EQUIPMENT 
OPERATOR 
Ia Learn the delle yaa teed to qualfy SNOT by correspond: 


ence, but by actual field training on machines like the ones 
used by the industry. Huge training grounds in North Carolina, 
a million dollars worth of school-owned diesel-engined ma- 
chines, experienced instructors, full 220-hour and 440-hour 
courses. National, the original school of heavy equipment opero- 
tion, is a recognized leader. Member American Road Builders 
Assn., Services and Supply Division. Associate Member A.G.C. 
Full-time Job Advisory and Counseling Director on stoff. VA 
approved. For men age: ay Later plan. . . 
other payment plans al TODAY for FREE 
catalog and FREE copy of school newspaper reporting news of 
National School graduates. 


c-----------—- =- 

l NATIONAL SCHOOL | 
OF HEAVY EQUIPMENT OPERATION, Dept. A-16 

l | 
P. O. Box 1686 Moores Chapel Road, Charlotte, N. C. 28201 

l l 
Please send me FREE illustrated school cai 

i formation. | understand there's no oblig: | 

| Name_____ Age. I 

| Address______ Phone l 

| Sha E Code — | 
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Photographed by Ted Russell 


at Holland-Suco Color Co., Huntington, W. Va. 
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Funny thing about advertising. 
When it goes to work...so do the people. 


e advertising tells people about things they need 
and want. And the more they buy... the more must be produced. 
The result More j 

Tha! y erti not an economic waste. That’s why 
it pays to pay atte n well-meaning people start attack- 
ing advertising. They'll tell you advertising makes people want 
things they don’t need. And they're right. Advertising builds 
dreams. But not idle ones. A new home, a new car, a trip. 
Maybe they're not lofty or awe-inspiring or earth-shaking. But 
they're one person’s private dreams...and his alone. Put enough 
of them together and you ll know what made this country great. 


Magazine Publishers Association 
An association of 365 leading U.S. magazines 


BUY FACTORY DIRECT! 


*2'⁄ hp 
4 cycle 
engine 

+ Automatic 
clutch 


For about 30c a day you can own your, 
own mini-bike! Welded kits (with 
engines) complete for $109.95! 

RUSH 25c for details on all 

models! 


BIRD engineering, Box 427, Dept. 


I-N-V-E-N-T-0-R-S 
WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?—Are technical 
problems holding you back? Universal inventions pa helped in- 
ventors all over the world—just like yourself—why not you? Inven- 
tions gorii the magic spring-board to sudden ric! os. REMEMBER, 
we hh er sell your invention or pay you a cash bonus. Write for 
etails. 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 
be Kepacr auy watch 
2" 


fy . . . SWISS OR AMERICAN 


3 Unique, modern Sweazey System starts you 
making repairs right away, Dev kill 


sl 
ij step by step at ne in spare time. 
Diploma awarded. Free sample lesson. No 
obligation, 


CHICAGO SCHOOL OF WATCHMAKING 


Dept. 468, Fox River Grove, Illinois 60021 


TYPEWRITER REPAIRMEN 


Step into a high-paying job or earn big 
sparetime or fulltime earnings on your own. 
Over 25 million typewriters need servicing. 
FIRST TIME you can get industry-approved 
training at home! Earn while learning. Type- 
writers, all tools SUPPLIED! Fully accdt’d. 
Vet apprv’d. FREE BOOK! Write 
TYPEWRITER REPAIR SCHOOL 
Dept. 3111-068 Little Falls, N. J. 07424 


A BUSINESS OF YOUR OWN 


REPAIR HYDRAULIC JACKS 


Earn while you learn at home, Millions of jacks in gas and auto service 
stations, trucking firms, body shops, riggers, factories and farms need 
servicing . . . most of which you çan learn to repair. We show you 
HOW. Start spare time in your basement or garage. Big opportunity for 


mechanics. ACT NOW! Write for folder PS-6 and free bonus offer 


HYDRAULIC JACK REPAIR MANUAL CO., INC. 


G.P.O. BOX 3 © STATEN ISLAND, N.Y. 10314 


PS [J . Omaha, Nebr. 68101 


Include your ZIP code 
when answering 
Advertisements 


75 POWER 255975 94° 


NEW 3 1i opa one telescopes, 3 variable 25X 
By feted is bound, 


Most 
powerful sco! 


anywhere at this 
mes closer 7 p thia 


tains 4 
h aag be used as powerful microscope. American made. Mass 

Production enables us to offer telescope complete including 
vase $4.98 post paid. Money back-guarantee. 


round 


MAKE IT BIG 
WITH NTS 


PROJECT METHOD HOME TRAINING 
IN INDUSTRY. 
IN YOUR OWN BUSINESS... 
IN MILITARY OR GOVERNMENT 


ELECTRONICS DIVISION [Fras 


+ Master Course in Color TV Servicing 
+ Color TV Servicing 

Master Course in TV & Radio Servicing | 
Practical TV & Radio Servicing 
Master Course in Electronic 
Communications 

FCC License Course 

Industrial & Computer Electronics 
Stereo, Hi Fi & Sound Systems 
Basic Electronics 


NEW 


eee 


sees 


nd 


AIR CONDITIONING, REFRIGERATION DIV. 
+ Air Conditioning, Refrigeration 


& Electrical Appliances Master Course 
© Air Conditioning-Re' ration o9 ọ 


Servicing Course 


sha 8 


AUTO-MECHANICS DIVISION 
+ Automotive-Diesel Master Course 


* Automotive anics fesse Kid 


AN 


Engine Tune-up and Electricity = 


HOME APPLIANCES DIVISION 

+ Home Appliance Master 
Technician’s Course 

© Home Appliances Servicing 

e Handyman Appliance Repair 


| NATIONAL SCHOOLS Qe 
WORLD-WIDE TRAINING SINCE 1908 VETERANS 
4000 South Figueroa Street Los Angeles, Calif, 90037 


CLASSROOM TRAINING 
AT LOS ANGELES 


NTS occupies a city block with 
over a million dollars in train- 
ing facilities. Check special 
box for details. 


FREE BOOK & 
SAMPLE LESSON 


NATIO LG) SCHOOLS y 


I 4000 So. Figueroa St., Los Angeles, Calif. 90037 


I Please rush FREE OPPORTUNITY BOOK & SAMPLE LESSON 
for division checked below. Check one only. 


O ELECTRONICS DIVISION 
f OAIR CONDITIONING, REFRIGERATION piv. 
I O AUTO-MECHANICS DIVISION 
O HOME APPLIANCES DIVISION 
O High School at Home 
Name 
I Address 
| J city 


HIGH SCHOOL AT HOME 


National offers ac- 
credited high school 
programs. Take only 
subjects you need. 
Study at your own 
LY pace. Everything in- 
—= cluded at one low 
tuition. 


Age 


State Zip 


|a oO Check for veteran training under new G. I. Bill. 


Check if interested ONLY in classroom training 


i W at Los Angeles 
Criterion Co., Dept. PSB47, 331 Church St., Hartford, Conn. 06101 ' 
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A step closer to in-person 


By W. STEVENSON BACON 


‘here’s a brand-new Picturephone in 

the works that will one day give you 
instant total communication with any- 
one you call. What makes it fascinating 
is the amazing versatility of the deli- 
cately engineered unit that holds both 
picture and camera tubes. 

Unlike the old Picturephone, this one 
gives you a choice of wide-angle picture, 
long-range shot, or electronic close-up. 
Pull a Jens out and aim it downward, and 
you can send pictures, drawings, or print- 
ed documents. If you wish, you can push 
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a button to see what you’re sending. And 
if a call catches you in the shower, you 
can simply switch over to a three-bar 
test pattern. 
- Bell Telephone Laboratories packed all 
this into an 8-by-11-by-14-inch box by 
using tiny integrated circuits that incor- 
porate hundreds of transistors and other 
components on small chips of silicon. In 
fact, the only vacuum tubes used are the 
picture and camera tubes. And even the 
camera tube makes use of semiconductors. 
The camera tube is a revolutionary 
new type that uses a target (the part 
of the tube that converts incoming light 


Picturephone II sits elegantly on 
pedestal with control unit and 
Touch-Tone phone used for dial- 
ing. Control unit regulates camera 


height, electronic zoom, image 
brightness, and speaker volume. 
Pushbuttons enable user to answer 
a call, monitor own picture, etc. 
“Graphics mode” with swing-out 
mirror is shown above. 


Unique electronic zoom is done, not with lenses, but by scanning suc- 
cessively smaller portions of the silicon photodiode target in camera 
tube. Tube is the first to combine semiconductor target with electron- 
beam scanning. It is the target that makes zoom effect possible, as 
such use would destroy target material in ordinary tubes. 


visits via TV 


to electrical charges) made of silicon and 
containing 300,000 light-sensitive diodes 
formed on it by integrated circuit tech- 
niques. It’s the first time that semicon- 
ductors and vacuum tubes have been 
combined to make one device. 

Advantages, compared to an ordinary 
TV camera, are enormous. This one takes 
close-ups electronically. By adjusting a 
knob, you simply frame off a smaller 
portion of the target for scanning. It op- 
erates over a wide range of light levels 
and can even be exposed to direct sun- 
light. Finally, it is not vulnerable to 
“burn-in,” the phenomenon that causes 
a conventional TV camera, focused on one 
scene for too long a time, to transmit a 
ghost image later. 

With Picturephone II, the user can 
change freely from side to side while re- 
maining in the picture, or focus the cam- 
era to transmit scenes up to 20 feet away. 
Part of the wide-angle effect is owed to 
the lens, part to a bigger screen: five by 
51% inches. 

For transmitting documents, a built-in 
mirror swings out in front of the cam- 
era lens. Charts, graphs, and pictures are 
simply placed in front of the pedestal. 


When can you have one? Best guesses 
are that it’ll be 10 to 15 years, although 
some may go into commercial service in 
the early 70s. 

First tests will be this September be- 
tween Westinghouse offices in Pittsburgh 
and New York. The tests will guide fur- 
ther development, looking toward the day 
when you’ll have a new Picturephone 
right in your own home. 


SILICON SUBSTRATE 


VIDEO OUTPUT 


Integrated-circuit techniques are used to make sili- 
con target, which contains 300,000 light-sensitive 
photodiodes. Diodes are reverse-biased by the elec- 
tron beam; they conduct as light strikes silicon. 
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“| Have My Own Shop Now!" 


Says Freeman J. Jeffress, Oklahoma City, Okla. 
“Your course is so good, | wouldn't take 
back the money | paid for it. | have a nice 
little shop set up in my home and it has 


already paid for itself!" 


Add 50% - 100% to YOUR INCOME with 

easy spare time earnings. Cash in on nation- 

wide shortage...in good times and bad. 

Quickly step into a big-pay opportunity job 

high profit shop of your own. 

Earn Extra Money RIGHT AWAY! All Master 
Tools, Equipment, Supplies Furnished 


don’t matter in this growing trade. You can 
quickly qualify as a skilled locksmith. Study 
at home as little as one hour a week, Gain 
practical experience through well-illustrated 
lessons. Do real jobs on car locks, house 
locks, padlocks and safe locks, under guid- 
ance of experts. 
FREE Illustrated Book 


For a future as your own boss or in a high-pay 


<= 
306 


pieces of job, send for FREE book and sample lesson paxes- 
equipment v school of its kind: Lic. State of N. J. Accred- 
Locks, Picks, Member National Home Study Council. Sta 


Tools & Parts Diploma, 
supplied for use 


with course, 


Locksmithing Institute (Div. ¢ 
Study Schools), Dept. 1111-068, 
Est. 1948. 


P 
Tech, 
Little Falls. N. J. 


APPROVED FOR VETERAN TRAINING 


Home 


[—————7— MAIL COUPON Now! -—————— 


LOCKSMITHING INSTITUTE 
without obli- | Dept. 1111-068 


[Please send, | 
gation, FREE | Little Falls, New Jersey 07424 | 
Book, “Your 

I Big Opportu- | Name l 

| nities in Lock- 
smithing,” and l 
Sample Lesson 
Pages. No 

[Salesman will 


[ete WO | Ceci i ii or Vei ones b S 


T TO YOUR OWN DOCTOR'S PRESCRIPTION 


EYEGLASSES BY 
MAIL AT GREAT 
SAVINGS! 


‘Mail orders filled by 95 
licensed optician from 


(including single vision lenses, frame and case). 


Doctor's prescription will be filled by a skilled, approved and licensed optician 
oF your own prescription duplicated. Lenses are ground and manufactured to 
U.S. optical standards. Choose from complete catalog of men’s, women’s and 
Children’s glasses. Bifocals, trifocals, sunglasses or SAFETY HARDENED LENSES 
at low additional cost. We guarantee accuracy, perfect fit. 


SEND FOR YOUR FREE CATALOG TODAY 


PRISM OPTICAL INC. 


Dept. PS-28 136 Liberty St., New York 6, N. Y. 


INVENTIONS—NEW PRODUCTS—IDEAS 


DEVELOPED & PREPARED 


For Commercial Appeal & Sales 
DESIGN—MARKETING—PATENT SEARCHES—DRAWINGS 
Second Decade of Reliable Service to 
INVENTORS ¢ MANUFACTURERS *® ATTORNEYS 
United States Patent Office former Patent Examiner 
United States Government former Patent Adviser 
Member: United States Chamber ot merce 


a 
THE RAYMOND LEE ORGANIZATION E 


W 230-H Park Ave. New York City 10017 212 au 6- ‘8500 a 
m SEND FREE “INVENTION RECORD" 


“IMPORTANT PATENT INFORMATION" 
W name... 
M acaress. 
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LOCKSMITH 


Age, education, minor physical handicaps | 


LASER PISTOL, HOW T ert à . 
EOMMUNICAT ION, 
Dir 


NEON LASER, $4,9 
Pa: 


PROJECT > 95, 
ESA SAPPHIRES, Make Your Own 
G" Science Projects newest 


license e equipment, Complete 


` ROY DAVIS LABORATORIES, 
DEPT. PS P.O. Drawer 17067, Jacksonvill 


stones and other concrete items to gar | 
den centers, florists and homes. Spare |j} 
or full time profitable income with low 
investment. Send Dollar for illustrated 
catalog. “Opportunities & Instruction” 
and other literature. 66 pages. 


SPILLMAN, Box 4167-PS., Columbus, Ohio 43207 
First 


“$710850 Year 


SERVICING RADIATORS!” d emi 


— Hank Konter. Newcastle, Wyo. 


Make good money servicing autos 
truck-tractor radiators with new Inland 
1-Piece Radiator Shop, Easy to test-clean-repalr 
radiators. Inland, world's largest radiator equip. mfr., trains 
you free. Small down payment starts you. Easy-pay plan lets you 
Pay from profits. Proved merchandising assures volume. Profit- 
able dept. for garage or service station. WRITE for Free Book. 


INLAND MFG. CO., Dept. PS-6, 1108 Jackson St., Omaha 2, Nebr. 


MINIATURE, ALL PURPOSE CALCULATOR 


A precision instrument that will The 
do all the calculations of larger Fagy URTA 
expensive desk models. Weighs <% 

only 8 ounces, fits hand. f 


Sell easy-to-make bird baths, urns, patio | 


Fost, accurate, sturdy . . . completely port- 
oble. Ideol for all on-the-spot calculating. 
Fully guoronteed. Price $125.00, available \ 
on trial bosis. Write for free literature, 
CURTA COMPANY DEPT. PS-6 
P.O. BOX 3414, VAN NUYS, CALIF. 


Exciting new easy to follow 
plans reveal step by step how 
to build your own roadster: 


Send only 25¢ for j 
information about plans. 


DRAINS cellars, cisterns, 
IRRIGATES - CIRCULATES - SPRAYS 


B95 


1,001 uses. Stainles: Won’t rust or clog! Use 
176 HP motor or larger HP for up to 2,400 GPH: 
450 GPH 80’ high: or 1.800 GPH from 25’ well. 1” 
inlet; 34” outlet. Coupling Included | free. 

HEAVY DUTY BALL-BEARING PUMP. Up to 5,200 GPH: 
or 3.000 GPH from 25’ well, 114” inlet; 1” outlet. $12.9! 


95 
Postpaid if cash with order. MONEY BACK GUARANTEE 


Centrifugal and Gear Pumps in All Sizes 
LABAWCO, Box 3, Belle Mead, N. J. 08502 


THE LAWI 
TRAINED 
MAN 


FREE BOOK 


a FREE copy of illustrated law book. “THE LAW- 


TRAINED MAN: k which shows how to earn the professional Bachelor 
of Laws (LL.B.) degree lea home study of the famous Blackstone 
Law Course. Ail n ks and lessons provided. Moderate cost: 


ecessary 
convenient monthly terms, Write for FREE law training book today. 
Blackstone School of Law, 307 N. Michigan Ave 


Founded 1890 Dept. 129-A, Chicago, Illinois 60601 


PROTEC 
YOURSELF! 


TEAR GAS GUN OUTFIT TEAR GAS PENS 

This handy size chrome pen 
shoots the new powerful .38 
spec. MAGNUM cartridge. Will 
halt an attacker — in his tracks, 
renders him helpless while you 


summon aid! $998 


Complete with 2 shells 


This all-steel, .22 cal. TEAR GAS 
gun shoots 6 times as fast as you 
Also fires 


Ean pull the trigger. 


Complete with 6 tear gas shells 


and instructions. 
BLUE srer1 3998 As above, two shot with 2 shells_11.98 
CHROME —— 11.98 .22cal., single shot with 3 shells__4.98 
Gun $9.98, OGun $11. DPen $4.98 Pen $9.98 [Pen 2-Shot $11.98 
CHolster $2 0.38 Shells Ea, 99c ().22 Shells 10-$1.50 Flores 6-$1.50 CBlonks 100-$1.50 
ORDER NOW! Mark Items You Want. Send Check or Money Order to: 


TEAR GAS DEVICES CO. 212 N. Kirkwood Rd, St. Louis, Mo. 63122 


SERENE Pre-Poid in U. P. 5. ovens, Others Express Collect (No C. O. 0,'s) mammum 


ACCORDIONS e Big Discounts 


NEW ELECTRONIC MODELS 


SAVE % 42 “New Sound” Elec- 


tronic and Standard 
models, Amplifiers too! All Famous 
Makes. Try before you buy —5-Day 

f Trial. Easy Terms, Trade-ins. Free 
f Acct ries. Money Back Guaran- 
tee. Free Color Catalogs, Handy Se- 
lectionGuide, DiscountPrices. Write 
Accordion Corporati: of America 


AY 
HOME TRIAL 5535 W. Belmont, Dept. P-68, Chicago, III. 60641 
MONEY-MAKING BUSINESS 


Clean rugs on customers’ floors—upholstery in their 
homes—even painted walls—with highly efficient 
electric machines which are making big money for 
others and giving them independence. Write today 
for SCHRADE information. It's FREE! 


VON SCHRADER MFG. CO., Dept. 611 “R” PI, Racine, Wis. 53403 


NEW CAR FURNISHED 


This is only one of the benefits enjoyed by many Acci- 
dent Investigators. Learn why this is called ‘‘the 
ideal job;’’ how men earn to $1,000 a month in this 
exciting, secure profession. Men without experience or 
college have easily trained and qualified. No selling. 
Send now for FREE BOOK of facts. No Obligation. 
Write Universal Schools, Dept. PS-61,6801 Hillcrest, 
Dallas, Texas 75205. 


PROFIT IN YOUR SPARE TIME 
SMALL ENGINE REPAIR PAYS BIG! 
Outboard * Powermower * Chain Saw * Tractor 
MAKE EXTRA MONEY — or fix your 
own engines and SAVE! Illustrated, easy-to- 
learn Home Study Course qualifies you as exe 
Pert. ‘‘Approved for Veterans." Write today! 
LINCOLN TECHNICAL INSTITUTE 
Suite 6-G, 472 MARKET STREET, NEWARK 5, 
CLOCK 
NOW 


E DE. Jet age 
(Kuempel original) Westminster. Tube 
ments, ‘gorgeous bronze 

LYNE pendulums, 


MOON | dial: 
solid 4” ki 
Mity Joint KWik-BiIt case, 


ried mahogan; 


Walnut Gr jS 8100 each 


BE A CAMERA, 
CRAFTSMAN! 


New opportunity for big-pay jobs or your own 
business. Now YOU can learn to repair cameras 
it home, in your spare time! Free booklet tells 
jow. NHSC accredited course includesall instruc= 
tions, tools, practice equipment. 


AMERA REPAIR SCHOOL Accredited Membe: 


Dept Englewood, Colorado 80110 


Crisp Bacon 
in 90 Seconds 


with INTERNATIONAL’S 
MICROWAVE OVEN 


People on the go will welcome an oven that 
makes cooking chores a pleasure. Imagine a 
“piping hot” TV dinner (frozen) in 3% minutes* 
instead of 20 to 50 minutes. Bake a potato in 5 
minutes* instead of 60 
minutes. Fry crisp bacon 
in 90 seconds on a 
paper plate. Great for 
those leftovers. Counter- 
top designed. Works on 
115 vac house circuit. 
Write for folder. $545.00 crystal MFG. CO, INC. 
*Times are approximate. 10 NO LEE @ OKLA CITY. OKLA 73102 


START A MONEY-MAKING BUSINESS 
FOR LESS THAN $50! 


INTERNATIONAL 
yo, 


You can have your own lifetime business right at home 


..work in spare time ... and make up to $200 a month 
CASH! My FREE PLAN gives you all the facts: How 
io start, how to grow. You don't need previous expe- 
rience. You don't have to sell. I'll even finance you. 
People bring you the work and pay cash. Over 90¢ of 
every dollar you collect is clear cash profit. And you 
work when you want to. Let me prove you can't find 
amore certain, lower cost, higher paying 
business of your own. FREE 


BY just wail Coupon—No Salesman Will Call Bal poy [im 


BELSAW SHARP-ALL CO., Stan Field, Pres. 
709H Field Bldg., Kansas City, Mo. 64111 


l 1 
1 1 
1 1 
1 Name. 1 
| Address t 
i City- State. Zip. 1 
Lr eons oe en a ne ae em J 
JUNE 1968 | 49 


Auxiliary handle can be fitted to left or 
right side of housing, gives tool greater 
stability on long-run drilling jobs. 


Direction of chuck rotation is changed by 
simply turning the trigger-mounted revers- 
ing button 90 degrees. Set for reverse as 
above, drill backs out screw (right). 


PERSONAL-USE REPORT: 


Rockwell Announces Reversing Drill 


By HARRY WICKS 


ot one to miss a bet, Rockwell is the 
latest toolmaker to jump on the drill- 
that-has-everything bandwagon. Just ad- 
ded to their Green Line (which has 
been entirely restyled) are 14-inch and 
3%-inch drills with reversing action. 

I used the 14-inch drill (Model 72) 
in my shop for a week on various jobs— 
from drilling masonry to driving screws. 
I found a lot to like—and what appeared 
to be a fault. Power was good on all 
chores and the either-side auxiliary han- 
dle is a great convenience. Speed is 
trigger-controlled and fully variable— 
with a little practice. The first couple 
of times I used the tool, I had difficulty 
progressing smoothly; the trigger felt stiff. 
Once accustomed to the feel of it, though, 
I was able to accelerate evenly from a 
zero start to the drill’s top of 2,000 r.p.m. 
I rate this rig, which is double-insulated, 
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REVERSING BUTTON 


Here’s how it’s built: Numbers on 
cutaway mark insulation points: 1) 
case, 2) structural frame, 3) struc- © 
tural gear housing, 4) armature- 
shaft sleeve, 5) phenolic brush 
holders, 6) hard-nylon fan, 7) re- 
mote-control switch with thermo- 
plastic shield. Parts numbered 1, 
4, 5, and 7 are nonconductive. 


a good buy at $29.99. The 34-inch Model 
79 ($34.99) has a speed range from zero 
up to 1,000 r.p.m. Both new tools are 
available now at hardware stores. 


pitched a Coleman Tent 
beside the drenching Pacific surf. 


PA Canal 


Pe, ih 


Crashing waves. Salty spray. Blustery 
winds. Brutal conditions you'll probably never 
have to face anywhere you camp. 


But just to prove that Coleman Tents are the 
best values on the market, we pitched a Coleman 
“Oasis” model near the punishing Pacific. 
Coleman beat the sea. And we stayed dry 
inside. Because our pole system is spring-loaded, 
gives and takes under pressure. And Coleman's 
Dri-Tex Duck defied the constant drenching. 
Not surprising. Our seams are lap-felled, 
hooked over and under each other, then sewn 
tightly. Heavy-duty, weather-sealed zippers 
make Coleman's big windows water-proof. 

No wet feet, either. Coleman Tents feature 
double vinylized nylon floors. 

You'd expect to pay lots more for tents built 

to weather the worst of wind and water. Yet, 
Coleman Tents are popularly priced from 

$20 to $200. Terrific bargains from the people 
who take your fun seriously. 


leman Greatest name in the great outdoors 
m9 lanterns, stoves, heaters, coolers, jugs, tents, sleeping bags, camping trailers 


WHAT'S NEW 


FOR YOUR CAR 


A 


E 


-u 


~ 
~ 


New headlamp stays aglow even after it has burned out 


This new lamp has an extra filament that 
burns at low wattage with the main filament, 
but keeps on shedding light when the main 
filament burns out. The low-candlepower 
glow keeps oncoming motorists from con- 


pA es 


Electric jack plugs into cigarette lighter 

The Lectrojack goes into action at the 
touch of a switch and eliminates the tire- 
some task of jacking up by hand. Fits all 
American cars. $39.95, Lectrojack, 43 N. 
Village Ave., Rockville Center, N.Y. 11570. 
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fusing the car with a motorcycle. The safe- 
ty filament gains its longer life by burning 
at a much lower temperature than the main 
one. Wagner Electric Corp., 1 Summer 
Ave., Newark, N.J. 07104, makes it. 


Drain plug is dripless 
This oil-pan drain 
plug stops leaks due 
to stripped threads. It 
can take temperatures 
from 70 degrees F. be- 
low zero to 260 above, 
resists acid, sludge, wa- 
ter, and gasoline. $1.98, 
D & S Plug Corp., 1293 
Pierce Ave., N. Bell- 
more, N.Y. 11712. 


Inside/outside car cleaner-waxer-polisher 

The new Autamazing machine takes a 
variety of attachments for car care to save 
dealers and car-wash owners time and mus- 
cle. Industrial Concepts Inc., Plainfield, N.J. 


When Ford spent $250,000 on this experimental car, they weren’t 
about to cut corners on the oil filter.So they used an Autolite filter. 


Like you buy. Under $4. 4 


i From the ground to the roll bar, 

R this car is only three feet tall. It was 
built by Ford to test new design con- 
cepts. At a cost of $250,000. The 
movable control panel cost $10,000. 
(It adjusts to the driver.) The hand- 
formed aluminum body cost $50,000. 

And the oil filter? Less than $4. It’s 
an Autolite oil filter. The same kind 
you buy. What’s a $4 Autolite oil filter 
doing in a $250,000 car? Simple. 
There is no better filter at any price. 

The Autolite filter is a two-stage 
filter. A depth filter that removes up 
to ten times as much dirt and sludge 
as ordinary filters. It can actually 
double the life of your oil. What’s 
more, it has an up-front bypass valve 
to prevent trapped dirt from washing 
back into your engine. 

So put this kind of filter in your 
kind of car. Whatever kind you drive. 
Autolite...the only name you need 
to know for filters, spark plugs, bat- 
teries, shock absorbers and complete 
ignition systems. 


Autolite CA 


A 


Kids use the chair as a goal post? 


“Look, Dad—it comes off.” 


Fix it with the 
genuine PLASTIC WOOD.® 
Looks and lasts like real wood. 


A ee 
Handles like putty—comes in 5 colors. 
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ia PICTURE NEWS 


An ocean-going penthouse? 


That perpendicular ocean platform 
(POP) above holds GM’s seagoing labora- 
tory for deep-sea electronic research. 
Flooding or emptying its tanks levels the 
platform for moving the lab from ship to 
platform and vice versa. About 75 feet 
down, there’s an undersea observation 
cabin and diver recompression chamber. 


And now pooch rides, too 


Michel Vandestienne needed room for 
three on his Lambretta—himself, his wife, 
and Sacha, his dog. To accommodate 
the 45-pound dog, he built this custom- 
fitted rumble seat of wood and aluminum 
strip, padded with a thick plastic foam. 
The goggles and turtleneck sweater are 
standard items when Sacha goes motoring. 


Your wife drove it 37 miles to meet you. 
Is she a truck driver? 


Everyone knows the INTER- 
NATIONAL® pickup is proud, 
strong, hard-working. But must 
you call it a truck? 

It’s also free-wheeling, fun- 
loving and good-looking. Un- 
trucklike . . . as it should be if 
you're going to take it on vaca- 


tion or out for a weekend jaunt. 

We made it easy for anyone to 
handle, even without our new 
integral power steering. We gen- 
tled our clutch and smoothed out 
our transmissions. (But perhaps 
you'd prefer our automatic.)With 
such comforts as bucket seats, 


carpeting and air conditioning, 
your wife could forget she’s driv- 
ing a pickup. 

And we figure that makes our 
new pickup worth more than 
any other “truck.” 


pg erron HARVESTER COMPANY 
Chicago, Illinois 60611 


The New international Pickup. 
Don’t call it a truck. 


Fix orfastenit g 
in a minute! | 
z a f sae 


“POP. RIVETOOL KIT | 


Sets rivets in seconds from one side of the work. | 
Easier and faster than screws, nuts and bolts, 
soldering. Sets all blind rivets through 

M6” in diameter. “POP’® RIVET $5% 
assortment is included in the kit. list 


Helmet sight aims guns with a look 
Seeing is aiming with Honeywell’s new 
electro-optical helmet sight for directing 
| fire of the flexible-mounted guns on the 
| Army’s AH-56A Cheyenne helicopter. 
| The pilot’s helmet has a periscope sight 
that automatically makes the guns swerve 
to the pilot’s line of sight when he presses 
| a trigger on his control stick. 


THERMOGRIP electric glue gun 


Lets you glue things in a minute and use them 
right away. Hot melts solid glue sticks. Bonds 
almost any material in 60 seconds. 

No clamping. No waiting for glue to $7% 


set. Comes with glue and sealer. list 


MOLLY: Drive Fasteners 


Easiest way to fasten things to hollow dry walls. tee. 
No drilling. Just tap in with hammer and turn | This structure is for the birds 


with screwdriver. Holds drapery rods, Th A m 
fixtures, mirrors, almost anything 49¢ Mi ddl Being 3: e Prat iy n e 
to dry walls. 4 fasteners per card. list are made of fiberglass panels that transmit 
Sold at all Hardware Stores light and insulate at the same time, to 
CONSUMER PRODUCTS CENTER i tee saat bird 
Shoe Machinery Corporation ealth. The 234-inch-thick panels have an 
United streET, — PA. 10001 insulation rating equal to 30 inches of con- 


crete. The enclosure is 50 feet high. 
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Anything they can do, you can do— with a 40 horsepower 
Evinrude Lark to back you up. It’s a great equalizer. 


You can do what you like todo. And so can they. That’s the won- 
derful thing about a Lark. It’s the ideal jack-of-all-sports motor. 


why should When you want to fish— it’s a fishing motor. One of the 
the kids have best. Fast enough to get you first to where the fishing is best. 


Quiet enough to keep the peace. And smooth enough to 


all the fun ? troll by the hour— as slow as you like. 


When the kids are ready to ski—it’s a skiing motor. A great 
one. With plenty of muscle to start skiers, and speed enough 
to make it interesting after they're up. 


(when the old man The Evinrude Lark is the most popular family motor ever 
pays all the bills) built. More people have had more fun with it than any motor 
ever made by anyone. 


And you will, too. As soon as you find where your teen-age 
son hides the keys. 


CATALOG FREE: See your Evinrude dealer or write. Evinrude Motors, 4160 
N. 27th St., Milwaukee, Wis 53216. (Div. of Outboard Marine Corp.) 


the power behind the fun revolution 


outboard motors. boats. snowmobiles. diving equipment 


Where do you find the answers to 
this summer's hottest question? Right 
under the question. Out of Schlitz? Look 
for the big sign. And pick up plenty of 
Schlitz from the multiple choice below. 
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What’s p r $9 CARS 


By JIM DUNNE / PS Detroit Editor 


I you feel you’ve waited long enough 
for something really new in full-size cars, take 
heart. Truly new models are on the way. Not 
just the Ford and the Chevy, but all of them: 
Mercury, Pontiac, Chrysler, Dodge, Buick, 
Olds, Plymouth, and Ambassador. They’ll show 


Ford Galaxie is fully restyled; wheel- the biggest changes in four years. There will 
a pu a 2 ar oe and also be important news you don’t see. For the 
TN TN eee first time, collision protection will be built into 


the basic structures. There will be some new 


= ¿ engines—and, surprisingly, they will not be big- 
a A ger or higher-powered than the ones they replace. 
M But not all the ’69 
a À news is reserved for the 


big cars. Detroit will of- 
fer a mixed bag of in- 
novations for almost all 
model lines, and add two 
completely new cars. 
Briefly, here are the 
highlights: 

@ Pontiac will have an 
all-new Grand Prix. 
@ Mercury will have a luxury line to rival 


Chevrolet Impala gets bumper-type + 

grille surround and teardrop-shape Chrysler, Olds, and Buick. 

bulges around the wheel wells. @ All GM’s big cars will have beefed-up doors 
to protect against injury in side collisions. 


Continued 
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@ Ford and Mercury will have con- 
trolled-crush frames for better protec- 
tion in frontal collisions. 

@ Mustang, Cougar, Firebird, and 
Camaro will have new bodies (but look 
pretty much the same). 

@ Rubber bumpers will appear on 
more models (they’re now found only on 
Pontac’s GTO). 

@ An electrically heated rear window 
will be offered on at least one ’69 model. 

© Buick will use an electric fuel pump 
on the Riviera. 

© Ford is desperately trying to ready 
a nonskid brake system for the T-bird 
in time for the new model introduction. 

© OE tires will be wider; bias-belted 
tires will be optional on most cars; and 
most optional wide-tread tires will be 
radials, 

Generally, the cars will be more lux- 
urious and have more equipment, more 
gimmicks. Naturally, this will cost more. 
There is little doubt that the average 
buyer will pay more for his ’69 Detroit 
automobile. 

Here is a company-by-company break- 
down, from unofficial sources, of Detroit’s 
new model secrets: 

Ford. Biggest change at Ford is the new 
lineup of Mercurys. Two distinct series 
will be offered: a high-line Marquis that 
will compete with New Yorker, ’98, and 
Electra, and a low-line Monterey aimed 
at Pontiac and Dodge. Marquis will 
have a new 124-inch wheelbase and a 
special grille that it will share with the 
racy Marauder. Vent windows have been 
discontinued on all big Mercury models. 
Certain models will have leather uphol- 
stery as an option. Standard engine will 
be the same 429-cu.-in. V-8 introduced 
on T-bird this year. Marquis will be of- 
fered as a two- and four-door hardtop, 
a convertible, and a super-deluxe four- 
door sedan. Overall length is 225 inches, 
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Cadillac gets major facelift with new front and 
rear fenders, and headlights placed side by side. 


Lincoln gets new, higher grille, shows surprising 
resemblance to next year’s Cadillac (above). 


just six inches longer than the Marauder. 

While Monterey shares the 124-inch 
wheelbase with Marquis, it does not have 
the same grille and luxury trim. It will 
also have different rear-end styling. The 
bigger cars have full-width tail lights 
placed above the bumper and divided 
about every three inches by a thin ver- 
tical bar. Backup lamps are located in 
one of these divisions. Marauder has 
eight separate lamps across the back in 
the same position just above the bumper. 
Its rear window will be recessed below 
the extreme fastback roof line. 

Cougar will have complete styling 
change with a longer (three inches) , wid- 
er (two inches) appearance. The grille 
will feature horizontal instead of vertical 
chrome trim, and vent windows are elim- 


Mercury Marquis gets 124-inch 
wheelbase, distinctive grille, and 
flow-through ventilation. 


Charger continues with ’68 body panels but gets 
new vertical-split grille, new tail treatment. 


Dodge Dart features a redesigned grille and will in- 
clude several minor body and trim refinements. 


inated. A convertible will be added. Sty- 
ling is dominated by a sweeping line in 
sheet metal of a fender that is almost an 
exact copy of Buick. As for Mustang, 
see PS, April. 

Ford Galaxie wheelbase is changed 
from 119 to 121 inches, moving it right 
up to Pontiac size. Overall length, how- 
ever, is but 7% inch greater. The track 
has been widened two inches in the rear 
and 11% in the front, but turning radius 
is two inches less than with ’68 Fords. A 
two-door hardtop with recessed rear win- 
dow and a four-door pillar sedan are the 
styling leaders in the LTD series. 

Thunderbird’s front end is slightly re- 
fined and the tail lights are separated in 
the style of pre-1966 models. An elec- 
trically heated rear window is being 


Pontiac Grand Prix is GM’s out- 
standing new car for '69, with 
long-hood, short-deck styling. 


Cougar gets complete styling change, with longer 
and wider body, and a Buick-like accent line. 


Oldsmobile gets an important facelift and shows 
stronger independence from the other GM lines. 


rushed into production for this car to 
offset the impact of the Pontiac Grand 
Prix, but some insiders fear it won’t be 
ready by introduction time. Ford is also 
working hard on a nonskid braking sys- 
tem, and it will be offered as an option 
some time in the 1969-model run. Cost 
to the customer will be just over $100. 
This is scheduled for the T-bird and pos- 
sibly the Lincoln. Some Ford models 
will have the Oldsmobile-pioneered horn 
ring in the steering-wheel rim. 

Probably the most significant engi- 
neering change will be the frame design 
for the big Ford and Mercury. It is the 
long-awaited ‘“controlled-crush” frame, 
designed to cushion the shock of a front- 
end collision. The key area of the design 
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HOW THEY FILMED 


“2001: 


An astronaut lost in space... moon cities...a voyage to Jupiter. 
And take a look, too, behind the scenes of the new movie 


By HERBERT SHULDINER 
PAINTINGS BY BOB McCALL 


The future is here. That’s the feeling you 
get when you leave the theater after seeing 
2001: A Space Odyssey, the most realistic 
science-adventure movie ever filmed. 

It uses an astonishing combination of 
camera tricks and scientific fact to give 
you the closest thing possible to the actual 
sensations of space travel. 

2001 shows the boldness of a new breed 
of heroes who conquer space to colonize 
the moon — and the heartbreak of death 
when a rescue mission fails and an as- 


tronaut becomes a satellite around the sun. 

Here’s the fascinating scientific back- 
ground for the scenes that the camera 
caught — plus some of the amazing things 
you don’t see on the screen that made it 
possible. 

The picture ranges from the dawn of 
man — which is shown with the aid of a 
revolutionary new projection technique — 
to the discovery of extraterrestrial intelli- 
gent beings in outer space. The existence of 
such life somewhere in the universe is the 
absolute conviction of Arthur C. Clarke, 
famous scientist and spinner of science- 
fiction tales, and producer-writer-director 
Stanley Kubrick, who co-authored the 
screenplay. By the end of the movie, you 


may be convinced yourself. 
Kubrick destroyed a mad, 
mad world with a nuclear-bomb 
orgy at the climax of his last 
film, Dr. Strangelove. Here he 
resurrects a far better world in 
which you find man routinely 
shuttling to the moon. The 
earth’s natural satellite has 
been settled. Children have 
been born there and know no 
other home. Nuclear power and 
a highly developed, almost- 
human computerized technol- 

ogy make anything possible. 
Why is it all believable? 
Kubrick and his staff did pains- 
Continued 


Astronauts walk on the walls and ceilings in the fantastic sets of 
2001. They exercise in the centrifuge (left) which is part of the 
Discovery, a giant space probe. The huge wheel (shown in draw- 
ing above) is 60 feet in diameter and weighs 32 tons. It actually 
turned during filming, but not enough to create centrifugal force. 
Specially mounted cameras were used to create the illusion 
on the screen. The wheel had to be sealed for shooting, and a 
special closed-circuit video system was set up to enable the 
director to monitor and direct the action, by radio, inside the 
centrifuge. Trained rescue guards stood by at all times, to help 
actors escape if a fire started inside the centrifuge. 
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Astronauts of 2001 start their journey into space 
aboard aerospace vehicle called Orion (above). De- 
signed specifically to take man from earth for a short 
trip into space, it can take off like a conventional 
plane and boost itself into orbit with rockets, or it 


can be launched into space by a rocket instead. 


Orion approaches orbiting space station turning 
slowly 200 miles above the earth. Space Station 5 is 
a transfer point for ferries to the moon. It also con- 
tains scientific and weather labs staffed by scientists. 
The huge wheel was constructed in space by assem- 
bling prefabricated parts sent up from earth. 


Control deck of Orion is a realistic mockup designed 
by scientists to simulate controls of 21st-century 
spacecraft. Pilots must synchronize their course 
with rotation of the orbiting space station to make 
a proper landing in the core. Monitors give pilots 
readouts on proper approach. 


Space travelers to the moon catch regular ferries 
like Aries IB (below), which fly to the moon base 
from Space Station 5 on schedule. Aries IB is pat- 
terned after existing LM (lunar module) designs; 
these require relatively little propulsion thrust to 
journey through the vacuum of space. 


taking research to make sure that every- 
thing they show in this incredible movie 
will be achievable in 33 years. 

Recruiting scientists. Starting five years 
ago, they canvassed leading scientists 
from many nations to find out how far into 
space man would venture and how he’d 
get there. Consultants from the NASA 
Voyager program were hired to help cre- 
ate the spacecraft and sets. Their sugges- 
tions were given form by art director Tony 
Masters at MGM’s British studios, where 
the movie was filmed. Masters had 35 set 
designers working under him for the job. 

Scientists at the NASA Marshall Space 
Flight Center, Huntsville, Ala., helped set 
the designs for six types of spacecraft seen 
in 2001. These space vehicles, Clarke pre- 
dicts, will influence designers of real ships 
for years to come. 

Masters’ team designed an entire system 
of craft, all with unique characteristics, 
to provide movie space travelers with all 
types of transportation. “It wouldn’t do 
to have the wasteful kind of spacecraft 
that are used only once, like today’s,” says 
Frederick I. Ordway, a leading NASA 
consultant. So they created vehicles that, 
theoretically, could be used over and over. 

Here’s an inside look at the technical 
background of 2001’s space fi=at: 

e Orion. It looks more like an aerospace 
plane than a rocket. The 50-passenger 
liner carries you from earth to an orbiting 
space station 200 miles up. Orion, which 

Continued 


Astronauts plot a magnetic map of the moor 
(right), not far from busy Clavius Base where 
moon settlers work and live. Spherical ferries take 
off from star-shaped moonport to shuttle between 
moon and orbiting space station. Relatively few 
things have to be brought to the people who live or 
the moon. They even get their own water supply — 
by processing crushed rock and recovering wate! 
from it. Crops are cultivated in pressurized green: 
houses to furnish food and purify interior air 


Spaceship stewardesses serve passengers their 
meals, which are prepared in a futuristic kitchen 
designed by the Whirlpool Corp. The stewardess 
(below) is in a corridor transferring from the 
kitchen to the passenger compartment. In weightless 
condition, she can walk up the walls with ease. 


lL ee 


Traveler to the moon enjoys a meal in space. Food 
is served in trays with sealed compartments for 
different “courses” — which are sucked in through 
straws. Design prevents crumbs and liquid droplets 
from flying around the interior of the spacecraft 
while it hurtles through space in weightless state. 


em | 


Ferries land in huge moonport, which is one of 23 
huge sets built for 2001 at MGM's British studios, 
Here the travelers debark after a journey from an 
intermediate stop. They will then transfer to short- 
range vehicles that will take them to their destina- 
tions at various places on the moon. 


A journey a half-billion miles through space toward Jupiter 


looks like a far-out hypersonic jet, is sim- 
ilar in idea to NASA’s Dyna Soar proj- 
ect. You can get a good idea of its capa- 
bility by imagining it to be a much bigger 
X-15. The X-15, a supersonic, high-alti- 
tude experimental plane, could be modi- 
fied to boost itself beyond the earth’s at- 
mosphere, the way Orion does. 

You experience weightlessness in this 


Lunar bus carries passengers and cargo short dis- 
tances—up to about 500 miles—about the moon. 
Here, it is transporting astronauts from the Clavius 
moon base to Tycho crater to visit an excavation 
site. Their mission: to investigate a strange arti- 
fact first detected by its magnetic properties. 


craft when it leaves the earth’s gravita- 
tional field. But soon Orion arrives at a 
great space station, more than 1,000 feet 
in diameter. It has been constructed in 
space and revolves like a giant celestial 
Ferris wheel to create artificial gravity. 

© Space Station 5. At the core, where 
you land, there is practically no gravity, 
but as you go down the spoke to the rim, 


Command deck of the lunar bus has realistic panels 
designed in consultation with scientists. Pilot is 
preparing for a landing at the Tycho excavation. 
Investigators find that the artifact has been left by 
intelligent entities from outer space who set an 
alarm to alert them when man left earth. 


To find the mysterious intelligence, an expeditor 
is launched toward Jupiter in a deep-space probe, 
Discovery. The huge spaceship has nuclear propul- 
sion (left) and a huge centrifuge (right) which cre- 
ates an artificial gravity for the ship’s astronaut 
crew during the half-billion-mile journey. 


Small space pod, one of three aboard the Discovery, 
is used in rescue attempt. Here, astronaut is launch- 
ing the craft from Discovery's pod bay, and head- 
ing out toward his fellow crewman. The pod has 
two robot-like arms, controlled from inside, that 
the rescuer will use to grab the helpless spaceman. 


On-board computer mistakenly predicts failure of 
Discovery's antenna. Astronaut sent outside fixes 
it, and re-enters. In later sequence, in return to 
space, astronaut’s umbilical cord is torn away. 
His partner, only member of crew not in hiberna- 
tion, is forced to leave ship in a rescue try. 


Space pod is maneuvered close to astronaut in 
trouble and the mechanical arms reach for him. 
But later problems require that the man be jetti- 
soned. He becomes a human satellite, orbiting 
around the sun. The ship with its sole-remaining live 
crewman continues on toward still-distant Jupiter. 


SPOTLIGHT 


SPOTLIGHT 


MIRROR 


FLOODLIGHT 


Ingenious front-projection technique, employed on 
the biggest scale ever, was used by movie-maker 
Kubrick to film scenes like this one at the very be- 
ginning of 2001. Actors wearing ape costumes were 
photographed against a projected mountain scene, 
which is bounced to the screen off a mirror placed 
at a 45-degree angle to the projector. The success 


the gravitational field gets stronger until 
it equals that of the earth. 

In this space city there is a scientific 
area where weather observations are taken 
and relayed to earth regularly. You get 
a glimpse of the space terminals of the fu- 
ture, with touches to make you feel right 
at home: spacious lounges in which you 
wait for the ferry to the moon, a Hilton 
Hotel for catching a night’s sleep, gift 
shops, even a Howard Johnson restaurant. 

You can use a credit card to call earth 
and speak to loved ones on a Picture- 
phone. It’s no prop; it was created with 
the help of Dr. John R. Pierce of Bell 
Labs, who designed the Telstar com- 
munications satellite. All these comforts 
should make waiting for connections in 


SPOTLIGHT 
PROJECTOR 


MOVIE CAMERA 


of the front-projection technique is made possible 
by 3M’s amazingly reflective High Intensity Projec- 
tion Screen, which can produce a very bright picture 
from a relatively low-wattage source. The image, al- 
though it washes over the actors and foreground, is 
not visible. Mirror and camera must be aligned 
within a fifth of a degree for best results. 


bases like Space Station 5 not much dif- 
ferent than in today’s airports. 

e@ Aries IB. Soon you're off for the 
moon in an advanced lunar shuttle. It 
looks like a lunar module of perhaps 20 
or 30 years from now. 

Aries IB lands in a busy, self-sufficient 
moon base where people live and work. 
Although no moon photos from Ranger 
were available when the film’s lunar sets 
were started, the lunar surface is remark- 
ably realistic. 

For one fantastic set, an excavation in 
the moon crater Tycho, workmen dug a 
hole 60 by 120 feet and 60 feet deep. 
Then Kubrick had samples of sand 
brought in from all over the British Isles 


Continued on page 184 
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Dan Gurney, success‘z 
Grand Prix driver and 
Mans winner last year, 
so campaigned a Coug 
in the Trans-Am seriei 
The Bud Moore teas 
won't race Cougars in '® 
but you may see them ı 
independent hands. Lii. 
the NASCAR stockers, e 
dans have beefy roll cagg 
for driver protection. 
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America’s hottest new 
sports thrill 


Sporty cars competing on road circuits attract 
top drivers and huge crowds. Here’s why 


By JAMES W. WRIGHT/PS West Coast Editor 


> S ai A few years back, no dyed-in-the-wool stock-car-racing 

E fan would walk across the street to see a sports-car road race. 

By the same token, the road-racing fan couldn’t have cared 

less about big, noisy American stocks chasing themselves in 

= circles. Then along came the Trans-American Sedan Cham- 
pionship series and changed all that. 


a 2 In two short, action-packed seasons, the Trans-Am has firm- 
ings a ly established itself as a favorite with a large portion of both 
groups. 


Take the cars. Smaller than the big NASCAR stocks, they 
still equal them in noise, color, and excitement. Being mostly 
American products, they are easy for the average spectator to 
identify with. 

The races are run on some of America’s most challenging 
road courses and offer a true test of the cars’ all-around road- 
ability. Not only must the cars be strong and fast, they must 
handle and brake superbly. And while some sports-car fans 
might not willingly admit it in public, the contenders—Mus- 
tang, Camaro, Cougar, Barracuda, et al—are true sports cars 
in every sense of the word. 


Continued 


iverside sedan race. 


irnelli Jones was Dan 
irney’s teammate on the 
ugar team in '67. At 
ght, lead-footed Parnelli 
asts out of a turn on the 
side of a more slowly 
iven Mustang. But it 
as Carroll Shelby’s team 
Mustangs that won the 
ans-Am_ championship 
st year, with Cougar sec- 
id, and Camaro third. 
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Sedans give the viewer all the noise, color, and excitement 


Mahar’s Barracuda leads a challenging Mustang— 
but only just. Race was won by Titus’ Mustang. 


The drivers are America’s best—guys 
like Dan Gurney, Mark Donohue, and 
Jerry Titus from the sports-car world. 
Or Parnelli Jones of Indy fame and 
NASCAR’s David Pearson. 

Sedan racing, as such, has been a top 
event on English and European circuits 
for many years. In this country, its pop- 
ularity was something less. For a long 
time, the sedan classes were a dull but 
necessary evil you had to endure between 
the more popular races at a Sports Car 
Club of America event. It’s only fair to 
add that, at the time we’re talking about, 
the sedans in question were all foreign. 

Enter the little cars. Soon after the 
arrival of the compacts, the well-known 
firm of Holman & Moody applied their 
proven stock-car techniques to a pair of 
Studebaker Larks and entered them in 
the Sebring 12-hour race. The cars made 
a good showing, running well as long as 
they ran. As things turned out, this didn’t 
do too much for Studebaker, but it did 
open quite a few eyes to the potential of 
American-car racing on road circuits. 

One result was that SCCA was per- 
suaded to place more emphasis on its se- 
dan classes by adopting rules that would 
open them up to allow more American 
sedans to compete. During the next few 
years, a number of American sedans were 
raced in these new classes. Among them 
were Falcons, Corvairs, Valiants, and 
Darts. 

Then the Mustang was introduced and 
quickly became America’s biggest selling 
sporty car. Plymouth introduced its Bar- 
racuda, and there were rumors that oth- 
er manufacturers were soon to follow with 


70 | POPULAR SCIENCE 


Imported cars contest the U. S. sedans in Trans-Am 
races. Here, a BMW is passed by a Camaro. 


their versions of a small, personalized, 
sports-type car. 

It was partly the tremendous public in- 
terest in, and acceptance of, this type of 
car and partly the expressed willingness 
of several manufacturers to support a rac- 
ing program in order to publicize the 
cars that led SCCA to devise the Trans- 
American Sedan Championship. The fact 
that NASCAR had staged several highly 
successful stock-car road races might have 
also had something to do with the de- 
cision they made. 

The series was set up under existing 
FIA (Fédération Internationale de I’Auto- 
mobile) rules. The key rules allow a 
maximum wheelbase of 116 inches, and 
a maximum engine size of 305 cubic 
inches. Various chassis and engine modi- 
fications are allowed. 

For a car to be eligible for the series, 
someone—usually the factory—must file 
homologation papers on the car with the 
FIA. (Homologation means that a car is 
certified for racing in a specific category 
by the FIA.) The papers filed state the 
specifications of the car as it is offered to 


One Alfa Romeo sneaks past another on the crest of 
a rise following a long curve at Riverside track. 


e big stock cars 


One of trickiest turns at River- 
side Raceway is 180-degree 
downhill left-hander. Note that 
Camaro, nearing exit from turn, 
is still turning left. Angle of 
front wheel on Mustang behind 
it gives some idea of how cars 
drift around turns. Although it 
lowers top speeds, windows are 
kept fully open to obtain maxi- 
mum cooling effect. 


the public. Also included are all avail- 
able performance options and equipment. 
After the car and its optional equipment 
have been certified, it can’t show up at a 
race with any equipment not on its 
homologation papers. 

This year, the series is open to the 
notch-back Mustang, Camaro, Cougar, 
Javelin, Barracuda, and Dart. 

In 1966, the first year of the series, 
there were eight races, ranging from the 
12-hour race at Marlboro down to three- 
and four-hour events. In 1967, the num- 
ber of events grew to 12, with the best 
nine finishes counting toward a manufac- 
turer’s championship. 

Mustang vs. 'Cuda. In ’66, it was a bat- 
tle all the way between Mustang and 
Barracuda, with the Mustang finally tak- 
ing the manufacturer’s championship. 

Last year saw increased competition 
with the addition of the Cougar and Ca- 
maro. The action was extremely close 
throughout the 12 events and the manu- 
facturer’s championship wasn’t decided 
until the last race. 

Carroll Shelby’s Terlingua Racing 
Team fielded a pair of factory-backed 
Mustangs driven by Jerry Titus and Ron- 
nie Bucknum, both of sports-car fame. 
Titus personally won the second race at 
Sebring, the fifth at Mid-Ohio, and the 
eighth and ninth at Castle Rock and 
Modesto. These, plus a couple of third- 
place finishes by Titus and several sec- 
onds by Bucknum, were enough to give 
Mustang the points championship. 

When Mercury decided to campaign 
the Cougar they turned to Bud Moore, 
who had developed a reputation building 


big Mercs for NASCAR’s Grand Nation- 
al circuit. Dan Gurney was taken on as 
team captain, while Parnelli Jones held 
down the number-one driver spot assist- 
ed by Ed Leslie, Pete Revson, and David 
Pearson. The team had a very good 
first year, with Gurney winning the third 
race at Green Valley, Revson the fourth 
and sixth at Lime Rock and Bryar, and 
Pearson the tenth at Riverside. 

The Camaro entries ran without “fac- 
tory” help, though most were strongly 
backed by leading dealers. The factory 
did help to the extent that it developed 
the “Z-28” package to make the car com- 
petitive. Notable among the dealer en- 
tries was the Camaro of former driver 
Roger Penske. His driver was leading 
sports-car pilot Mark Donohue. They 
started the season slowly, having several 
problems to work out. By season’s end, 
they were the team to beat. Donohue 
won the seventh race at Marlboro, the 
eleventh at Las Vegas, and the final at 
Kent; and finished second at Daytona, 
Sebring, and Lime Rock. 

Dart and Barracuda almost faded from 
the scene in the second season. The main 
reason: lack of help from the factory— 
not so much in the form of money as in 
parts and pieces that would have helped 
them stay up with the competition. Of 
the two, Dart made the best showing 
when Bob Tullius won the opener at 
Daytona, mainly by outlasting faster cars. 

Lining up for '68. Ford has again con- 
tracted with Carroll Shelby to field his 
Team Terlingua Mustangs. Jerry Titus 
continues as number-one driver. There 
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New Instant Hilton Is Reall 


It’s like building with toy 
blocks: Completely furnished 
rooms are lifted by a crane 
and guided by a “‘helicopter”’ 
to create a 496-room hotel 


By RICHARD DAY 


ach room of the new Palacio del Rio 

hotel was manufactured as a precast 
concrete box. Inside are beds with linens, 
lamps, TV, wall-to-wall carpeting, chairs, 
and pictures on the walls. Everything 
is painted; plumbing and lighting are in- 
stalled; even the room numbers are on 
the doors. 

As the 35-ton rooms arrive on low- 
slung trucks, one every 20 minutes, each 
is picked up by a specially built 300-ton 
crane. A weird helicopter-like device— 
dubbed a “helicoguide”—is fastened to 
the top of the room. 

The pilot of this amazing device— 
consisting of a tail rotor and drive from 
a Sikorsky helicopter at one end, bal- 
anced by a 60-hp. air-cooled engine at 
the other—rides atop the room. Its pur- 
pose? To keep the big box steady and 
level in the wind while the 270-foot crane 
boom hoists it as much as 225 feet to its 
place in the hotel structure. 

This was the scene in downtown San 
Antonio, Tex., recently as H. B. Zachry 


Co., owner-contractor of the Hilton-man 
aged Palacio del Rio, did the impossible 
built in nine months, by modular con 
struction methods, a hotel that woul 
normally take two years to complete. 

It was the first production-line use o 
the modular construction pioneered it 
the futuristic 12-story Habitat at Mon 
treal’s Expo ’67. The advantages of De 
troit assembly-line techniques are many 
Cost savings of 30 percent and construc 
tion-time savings of as much as 60 per 
cent are possible. Also, modular construc 
tion results in a durable, quality buildin 
that needs little maintenance. 

Each of the rooms from the fifth t 
20th floors was precast at a $500,00 
concrete plant set up for the job seve 
miles from the hotel site. Casting crew 
worked around the clock, placing mor 
than two tons of reinforcing steel fo 
each box. Floors, then walls, were cas 
of lightweight, ready-mix concrete anı 
steam-cured in 10 hours. 

All rooms are the same size—13 fee 
wide and 20 long. Each has a 12-foo 
ceiling. Labor costs per room started a 
$822, but this was cut to only $220 afte 
experience was gained. 

Outside rooms were made with smal 
wrought-iron-railed balconies and pictur 
windows. A five-foot corridor betwee) 
the long rows of rooms was created b; 
casting 214-foot lips onto the rear of al 
room units. Spaces between rooms ar 


First step in building “Instant Hilton” was casting 


rooms—496 of them—at a distant concrete plant. 
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Rooms were furnished down to rugs, linen, and T 
sets before being trucked to site for installatior 


tacked 


covered with prelaid brick 
panels. 

One floor, the 20th, has 
three-room suites. These 
were made by removing 
knockouts cast in the walls 
of adjacent boxes. All other 
floors have single rooms. 

At the hotel site, a cen- 
tral elevator core and end 
walls were slip-formed of 
concrete. The first four 
floors—two of them below 
grade—and the top floor of 
the 21-story structure are 
conventional cast-in-place 
concrete. 

By means of steel plates 
embedded in the concrete 
floors and ceilings, each 
room was welded to the 
ones above and below it. 
Additional structural brac- 
ing was gained by welding 
together reinforcing rods 
projecting from one room 
toward the next one. The 20-inch space 
between boxes was used for access to 
plumbing and electrical utilities. Soil 
stacks were attached to the boxes at the 
casting plant. 

Although erection of the rooms began 
only last November, the hotel was opened 
in time for the kickoff of San Antonio’s 
HemisFair on April 6. Construction ran 
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“Prefab” family rides along in prefabricated room being hoisted into 
place. Modular construction cut this two-year job to nine months. 


ahead of schedule most of the way. 
“There was scarcely time to put up a 
tent, let alone a hotel of this size,” one 
Zachry official says. 

Much of the speed was due to the way- 
out, contractor-developed helicoguide, 
which made feasible the otherwise impos- 
sible job of placing the room units within 
an accuracy of % inch. 


Gantry transports ready-for-use, 35-ton 
room to crane for hoist onto hotel. 


Helicoguide (atop room) counterbalances wind. It consists of 
a Sikorsky helicopter rotor powered by a 60-hp. engine. 
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Carl Yastrzemski clouts one of his three homers 
in last year’s World Series, the climax of one of 
the best years any baseball star ever enjoyed. 


The 
Physical 
Fitness 
Secrets 
That 
Built 

a New 
“uy AZ” 


How a few easy-to-master 
conditioning tricks changed 
the Red Sox's star into 
baseball's man of the year 


By CURTIS MITCHELL 


74 | POPULAR SCIENCE 


Gene Berde (left) watches Yastrzemski perfori 


á 

W. happened to Yaz?” 

Startled Red Sox supporters asked that 
question over and over last summer in 
Boston. Two seasons back, Carl Yastrzem- 
ski had been the No. 1 hate of most Sox 
rooters. Now, he was their idol—batting, 
fielding, and leading his team to the Amer- 
ican League pennant and the World Se- 
ries. After the season closed, the American 
Sports Academy named him their Man of 
the Year. 

What happened to Yaz? Boston in- 
siders all gave me the same answer. “See 
Gene Berde out at the Colonial Inn’s 


JUNE 1968 | 75 


Br PAC 


Yaz warms up, as trainer Berde watches, with a 
limbering exercise. Berde’s system is designed to 
“build, not kili,” so exercises he prescribes stretch 
and relax every tight muscle in the body. 


Yaz lifts instructor Berde on his back in a bit of 
horseplay at Colonial Inn gymnasium. Berde’s exer- 
cises stress continuous and fluid rhythm to create 
power and endurance. You do exercises in the gym 
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Any exercise that will move a join 


system had started to misfire like a 
drowned ignition system, and his “gear- 
box” was loaded with the cinders of good 
living. Berde simply gave him an over- 
haul of the sort every man needs if he is to 
deliver his mental and physical best. 

The two men came together almost by 
accident. Sportsman George Page, owner 
of the Colonial Inn in Wakefield, Mass., 
invited the Red Sox to try out his health 
facilities. Yaz and a couple of friends ac- 
cepted and met Berde for the first time. It 
must have been a striking confrontation. 
Yaz, six feet tall and 180 pounds of base- 
ball talent, a little fat, a little lazy. And 
bantam-weight Berde, still as flat-bellied 
as when he had been a boxing champ in 
Hungary. 

“We practice breathing, please,” Berde 
said, rising on his toes, inhaling. “Breathe 
the clean air in. Push the bad air out. 
Poof!” They followed his lead good-na- 
turedly, mouths open. “Stop,” the direc- 


for an hour, including rope-skipping, sit-ups, and 
pull-ups. Then there’s 30 minutes of fast fun on a 
badminton court, or some brisk jogging around the 
greens of the Colonial Inn’s nearby golf course. 


stretch a muscle is good for building explosive power and endurance 


tor commanded. “You do not know, I 
think, how to breathe.” 

Proper breathing is a fetish with this 
old pro. “You inhale through the nose,” 
he told them. “The air is dirty, dusty, 
and your nose is a filter. Use it to clean 
the air. Then open your mouth and ex- 
hale.” 

He led them next through the ABCs 
of basic calisthenics: bends, squats, kicks. 
When the clock said 10 minutes had 
passed, he saw they were puffing. “You 
are baseball players, yes?” he asked, stop- 
ping them. “Tell me, what do you do?” 

“Well, you hit a ball and then you run.” 

“Ah, so you run?” He led them into the 
corridor and briskly up and down its 60 
yards of carpeting. Soon they were puffing 
like freight locomotives. 

“I see your pictures in the papers where 
you are called great athletes,” Berde said. 
“Let me tell you something. You are not 
athletes. You cannot stand even a little 


Berde shows Yaz how to do a side-stretcher; spine- 
bender comes next. Back and spine tighten with 
stress and worry. Berde’s exercises are designed to 
unlock nerves that have tightened up. 


work. Shame on you. In Hungary, you 
would be nothing—nothing.” 

The sweaty ballplayers stared at the 
cool trainer. “I talked like a Dutch 
uncle,” Berde told me recently. “Maybe 
nobody ever said such things to Yaz. I 
was over 60 but I could do everything 
better. I had to tell him the truth. I think 
he will go away and not come back.” 

But Yaz came back—every day includ- 
ing Sundays for four months—and laid 
the foundation for the fantastic run of the 
Red Sox to the American League title. 

A shifting rhythm. The Berde system 
starts with breathing instructions followed 
by a shifting rhythmic pattern of move- 
ments. The day I watched, he whizzed 
through approximately 50 movements in 
30 minutes, which is about double that of 
most physical directors. There was none 
of the teeth-grinding effort encountered 
in some gyms. 

“Build, not kill,” Berde says. 

For a starter, he began to loosen the 
joints. As we age, he explained, both mus- 
cles and tendons contract and these hinges 
of the body get rusty unless they are 
stretched regularly. He turned his head 
to the right and then to the left, slowly 
and firmly, as far as it would go. Six times. 
Unhurried fore and aft neck bends fol- 
lowed, stretching muscles gently but posi- 
tively. Then Berde bent forward, legs 
apart, swinging his arms like a man swim- 
ming the breast stroke. Next, he switched 
to a crawl, limbering the shoulders. 

Now came hips and pelvic girdle, the 
body’s principal hinge. He did toe touches 
and body swings, moving his shoulders 
and torso through a great arc from side to 
side, clockwise and counterclockwise. 

Muscles need enough resistance to im- 
prove their tone gradually. He stepped to 
two wall pulleys loaded with 10-pound 
weights, lifted them a half-dozen times 
and dropped them with a clatter. A high 
bar was next, wall-mounted, and he caught 
it, chinned himself twice, and then hung 
with his feet off the floor allowing his 
body weight to stretch his tendons and 
unkink his spine. 

But a pliant body was only half of the 
treatment. The other half was directed at 
the tiredness that had begun to bother Yaz 
[ 
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ie PICTURE NEWS 


Could this Italian car be 
the world’s smallest? 


Last year POPULAR SCIENCE gave you a glimpse 
of an Italian car called the Urbanina. Now the 
designer of the vehicle is willing to show its in- 
nards. The dimensions of the car may well make 
it the world’s smallest. It’s less than six feet 
long, less than four feet wide. Weight is 575 
pounds; horsepower, seven; maximum speed, 37 
m.p.h. All the machinery is beneath the passen- 
ger-compartment floor. It’s hard to tell from the 
looks of the Urbanina whether it’s coming or 
going. The designer of this unusual self-pro- 
pelled whatchamacallit is the Marquis Piergero- 
lamo Bargagli, described as a wealthy country 
gentleman. He won his spurs as an amateur me- 
chanic when he got 115 m.p.h. out of a car de- 
signed to do 70. The Urbanina’s price: $450. 


You can dismount from any quarter from tt 


Laborsaving garden fork 


How many times have you 
gotten a backache spading the 
garden? Well, someone has done 
something about it. With this 
long-handled fork, you stand on 
a treadle to push it into the 
ground, then pull the handles 
toward you. A spring-loaded 
scraper clears the clods from the 
tines. It’s a British invention. 
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Switch for the tots 


For $1.25 you can avoid 
the labor of running up 
and down stairs to turn 
lights on and off for the 
kids. The Kiddi-Switch is 
a cord-pull device that is 
just the thing for small 
children. It’s sold through 
Terry House, Lafayette 
Hill, Pa. 19444. 


Multilevel baby carriage 


Having trouble with a 
protesting baby that dis- 
likes jostling in a carriage 
going up and down steps? 
Here’s a pacifier: a Ger- 
man pram with a body 
that remains level on steps. 
A foot-eperated lever does 
the trick. Cost runs to 
about $90, though. 


anina. Top is removable. 


Slicer slices fuel 


The familiar delicates- 
sen slicer pictured here is 
slicing solid rocket propel- 
lant, and that’s no baloney. 
Each slice contains enough 
fuel to accelerate a five- 
pound rocket to 120 m.p.h. 
in seconds at the Lockheed 
Propulsion Co. laboratories 
in California. 


Cockpit, shown in basic basketwork at left, revolves. 


Heel radio for hips 


A pair of metal foils in 
the rubber heels of British 
arthritis sufferers report 
the stress on hip joints. 
They form a capacitor in 
a tiny VHF oscillator. Fre- 
quency variations that are 
radioed to a nearby anten- 
na record loading ona 
hurting joint. 
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It makes parking a dream. 


Lightweight sleeping bag 


A sleeping bag that weighs 
only two pounds and is so cheap 
($4.95) that it’s almost dispos- 
able is being made in Minne- 
apolis by Sales Engineering and 
Management Corp. Called Snug- 
eze, the bag is 36 inches wide, 
75 long. It’s made of a nonaller- 
gic material that is said to be 
mold- and moth-proof. 
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THE TRANSISTOR’S 20t! 


How Germanium and a Bi 


The nuts and bolts of modern electronics, 


transistors lie at the heart of our rockets, computers, 
radar, radio, TV, and a thousand other devices 


By W. STEVENSON BACON 


T.. time: December, 1947. The place: 
Bell Telephone Laboratories at Murray 
Hill, N.J. The event: the invention of a 
new kind of electronic “valve” that can 
amplify signals—an invention so basic 
that it will virtually remold all science 
and technology. 

Unlike the vacuum tube, it will not 
need a power-consuming hot filament, nor 
will it require a vacuum. Is it an imprac- 
tical dream? Many skeptics think so. 

After years of experimenting, Bell 
scientists, faced with repeated failures, 
have turned back to basic research. 

“If wed understood the physics, we 
would have known why those early tran- 
sistors didn’t work,” says Dr. William 
Shockley, co-creator, with John Bardeen 
and Walter Brattain, of the first transistors. 

The beginning. Shockley first attempted 
to build a practical device in 1938, 
meeting with no success. After the war, 
enthusiastic over Bell’s progress in devel- 
oping silicon-crystal diodes for radar and 


microwave systems, he returned to the 
problem. Working with silicon and ger- 
manium (the two semiconducting materi- 
als used in all transistors) and insulators, 
he tried and failed again. 

Brattain and Bardeen, studying other 
aspects of the problem, believed they 
might have a solution. 

Brattain first tried placing a metal 
point contact on the surface of an N-type 
germanium slice he’d immersed in an elec- 
trolyte. He got amplification, but only at 
very low frequencies. 

Then, as a result of a fortunate acci- 
dent, they discovered that the electrolyte, 
and an oxide layer they’d tried in place 
of it, could be disposed of; a direct con- 
nection between a gold contact and the 
piece of germanium could produce a slight 
amplifying effect. 

Bardeen and Brattain talked over what 
had happened with other members of 
the research team. By day’s end, they 
had figured out how to make a working 


Continued 


From vacuum tube to LSI—four generations of electronics 


x 


“Family” photos at left and right sho 
graphically how much progress has bee 
made in building devices to detect, coi 
trol, and amplify flow of electric current: 
The aging vacuum tube, now over 

years old, is bulky and inefficient; it neec 
power to heat filament. Transistors re 
resented enormous improvement; and it 
tegrated circuits (small square at le 
containing 22 transistors and other con 
ponents), another huge step forwar 
Baby of industry is LSI (Large Scale I 
tegration) represented by Texas Instr 
ments device at right. LSI is layer on lay 
of ICs with hundreds of component 


INNIVERSARY: 


f Wire Changed the So 


A moment of suspense, then jubilation: This was the 
scene at Bell Labs 20 years ago when the first tran- 
sistor proved successful. Seated is Dr. William 
Shockley, who headed the research. Standing are 


transistor and immediately produced one. 

“Tt was an alchemist’s art at that time,” 
recalls Shockley. “After Brattain and 
Bardeen had gotten amplification with 
some of their first devices, there was a pe- 
riod of a few days when nothing worked. 
It was impossible to make any new tran- 
sistors. We lost the knack.” 

The scientists huddled with R. B. Gib- 
ney, a physical chemist, trying to figure 
out what went wrong. Then, as sud- 
denly as it had vanished, the transistor 
effect returned. 

Unable to quite believe what was hap- 
pening, the scientists made measurement 
after measurement. The answer came 
out the same. Two tiny wires in contact 
with the surface of a slab of germanium 
were actually amplifying a signal. “See 
if you can make it oscillate,” suggested 
Harvey Fletcher, Bell Labs physical-re- 
search director. 

Fletcher reasoned that if the device 
was really amplifying (taking DC battery 
power and adding it to the varying AC 
power of an incoming signal), it should 
be possible to connect its input and out- 
put together with suitable circuitry and 
make it generate a steady AC signal. 

In an hour or two, the transistor had 
passed the test. And on Dec. 23, 1947, 
| the trio of Bardeen, Brattain, and Shock- 
ley demonstrated that a small piece of 
germanium could be made to amplify a 
speech signal about 40 times. 
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Years of research gave one of the richest rewards in history 


Dr. John Bardeen (left) and Dr. Walter H. Brattain. — 
Brattain’s notebook pages above record the events 
of Dec. 23, 1947, the date when a transistor was 
used to amplify a speech signal by about 40 times. 


The momentous discovery was to be a 
closely held secret until June, 1948—20 
years ago this month—so that the re- 
searchers could test and retest and ex- 
plore the significance of what they had 
accomplished. 

The first point-contact transistors were 
very fragile, and Shockley predicted that 
a rugged, reliable junction transistor 
would replace them. The struggle to make 
one (it was necessary to control the im- 
purity level of the germanium to one part 
per million) was perhaps best summed up 
in a remark by engineer Bert Moore. 
“If we ever build this thing,” he told 
Shockley, “it should be called the ‘per- 
sistor!’ ” 

The “impossible” happened again. By 
1951, Bell Labs was successfully build- 
ing junction transistors. And by 1954, 
they were being mass-produced. 

The transistor revolution. From the 
transistor radio to the computer to the 
Apollo spacecraft, transistors are to elec- 
tronics what nuts and bolts are to hard- 
ware. They’re used in cars, boats, power 
tools—everywhere from ocean bottom to 
outer space. 

In 1954, 1.3 million transistors worth 
5.1 million dollars were sold. By 1966, 
these figures had climbed to 849.9 mil- 
lion, worth 441.8 million dollars. 

Equally impressive is the enormous re- 
duction in the cost of the transistor. In 
1954, the relatively new devices had an- 


revolutionized electronics. 


average value of $3.89 each. By 1966, 
the figure was down to 52 cents. 

Integrated circuits, direct descendants 
of transistor technology, are now stealing 
the show. In 1965, some 9.5 million units 
worth 79 million dollars were sold; by 
1966 sales of ICs trebled to 29.4 million, 
worth 148 million dollars. 

Rather than an end in itself, the inven- 
tion of the transistor was the opening of 
a door that has led, and is leading, to a 
whole series of spectacular developments. 

Impurities that conduct. The basic idea 
is simple. Take crystals of germanium or 
silicon, elements which do not normal- 
ly conduct electricity. Add tiny amounts 
of impurities to alter crystal structure. 
One type of impurity gives the material 

Continued 


World's first integrated circuit, a tiny bar of silicon 
about a tenth of an inch long made in 1958 by Texas 
Instruments, is shown below. It included chemically 
formed transistors, resistors, and conductors. 


First transistor was a crude affair by today’s standards, but it 
It was a point-contact device with 
two cat whiskers (wires at right and left) reminiscent of the old- 
fashioned crystal detectors used in early radios. The difference: 
The transistor (some wanted to call it a crystal triode) could 
amplify signals as well as detect them. The two cat whiskers 
are the collector and emitter; the center wire is the base. 


World's first transistor radio, the Regen- 
cy, developed by Texas Instruments, 
used four junction germanium transis- 
tors and sold in 1953 for $40. This was 
the factory prototype. Texas pioneered 
in mass production of transistors, put- 
ting new devices in hands of public. 


Vacuum deposition of aluminum contacts on a high- 
frequency transistor is shown here. The process is 
typical of advanced techniques used to bind togeth- 
er semiconductors and metals to create new devices. 


IC shows 10 years’ progress since first one. A com- 
puter logic unit from RCA, it has 16 field-effect tran- 
sistors interconnected by evaporated-metal paths. 
Actual circuit is held in tweezers in right corner. 


volution of the transistor: a path 
f spectacular progress 


COLLECTOR) 
EMITTER 


Point-contact transistors were the 
first produced. Polished versions 
of the first transistor (previous 
page), they were made of germani- 
um exclusively. The sharp, pointed 
collector and cat-whisker emitters 
rest on small P-type regions in an 
N-type base. Although they led the 
way, they were fragile and expen- 
sive to produce; are now obsolete. 
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Junction transistors are made in several ways (by al- 
loying, by growing crystals at different rates to cre- 
ate concentrations of impurities, and by diffusion) in 
either PNP or NPN configurations. They became 
really practical in 1954 with the development of 
methods of refining germanium and controlling im- 
purity content. Less fragile than point-contact de- 
vices, they were a state-of-the-art breakthrough. 


EMITTER BASE 
a Mesa transistors can be precisely 
Pa tailored for many applications and 
are currently used. They are more 
rugged, can withstand heat, and 
operate at high frequencies. Origi- 
nal semiconductor wafer serves as 
the collector; the base region is dif- 
fused into the wafer, and the emit- 
ter dot is alloyed into the base. 


Silicon planar transistors are made by diffusing the 
emitter as well as the base, giving complete control 
over the finished product. Aluminum is vacuum- 
deposited on both base and emitter regions. This 
gives low resistance, complete mechanical reliabili- 
ty. Flat planar transistors, a step toward ICs, were 
first made in 1959. They’re the most rugged to date. 


Integrated circuits start as P-type silicon onto which 
is grown an epitaxial layer of N-silicon (epitaxial 
means layer is actually part of crystal structure). 
Through masking, diffusion, etching, vacuum-depo- 
sition, and more etching, transistors are formed with 
diodes, resistors, capacitors, and interconnects. 
Mass-produced ICs cost little more than transistors. 


RESISTORS, 
DIODES 


INTERCONNECTICNS 


TRANSISTORS, 
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an excess of conduction electrons (N 
type), while another creates a lack of elec- 
trons (P type). It is these impurities 
that give transistors the ability to con- 
duct an electric current and to regulate its 
flow. 

@ In 1954, zone refining made it pos- 
sible to control impurities in germanium. 
Now both grown-junction transistors and 
high-purity materials could be easily and 
economically produced. 

@ The year 1955 brought two brand- 
new techniques. One was to simply grow 
crystals with controlled amounts of im- 
purities. Slice them apart and you have 
a handful of transistors. Alloy-junction 
transistors were the second breakthrough. 
Dots of impurities are placed on either 
side of a wafer and simply heated until 
they penetrate. 

@ In 1955, too, came the diffusion proc- 
ess. Impurities are diffused into a wafer 
by heating the material in an atmosphere 
containing the impurities in gaseous form. 

@ In 1959, the flat, rugged planar tran- 
sistor was developed. 

@ In 1962, the epitaxial technique of 
growing a very thin layer of N-type ma- 
terial on a wafer of P-type material helped 
clear the way for integrated circuits. 

Through the opened door. Now it was 
possible, starting with a chip of silicon 
having layers of P and N material, to 
form tiny circuits complete with micro- 
scopic transistors, diodes, resistors, and 
capacitors. Today, ICs are beginning to 
supplant transistors as the major factor 
in semiconductor electronics. 

Will there be other truly “basic” in- 
ventions like the transistor, ones that will 
reshape the world we live in? 

Even today, Dr. Shockley is working 
on a new method of storing information 
using the basic molecular structure of 
new magnetic materials. If he succeeds, 
“thinking” robots will be practical. 

“One of the things I imagine,” he said 
recently, “are machines with compact 
memories you’d train to do jobs in your 
home. Ultimately, you could develop a 
machine to teach other machines. 

“There is still a very big gap between 
the ultimate physical possibilities and 
where we now stand. There’s no reason 
to think that new inventions won’t come 
along to give us amazing periods of 
progress.” 


DRAWINGS BY DANA RASMUSSEN 


A clipper attachment for rid- 
ing mowers that would per- 
mit you to trim edges or clip 
around trees and curbings 
without dismounting. — Bur- 
rows Sloan, Princeton, N.J. 


One-step window putty—you wouldn’t have 
to paint it. It would come already tinted to 
match currently popular shades of paint.— 
Prospere J. Dupea, Lakewood, Ohio. 


Adjustable tree clamps to hang hammocks, 
tents, or clotheslines without using nails. 
Weight on the clasp would only tighten it.— 
Edwin D. Bohr, Chattanooga, Tenn. 


Mating battery cells with a negative clip at 
one end to fit a depression at the positive 
end. You’d just clip them together for con- 
tact.—J. R. Cook, Fort Lauderdale, Fla. 


Reel-out badminton nets that would retract 
into a weatherproof cylinder. Posts could be 
screw-pointed or permanently anchored in 
the ground.—Glenn Ray, Tuscaloosa, Ala. 


Everyone has his own pet idea of a gadget that he would 
like to see in general use. What’s yours? We will pay $5 
for each one published. Please use Government postcards 


only. Send to ILTS Editor, Popular Science, 355 Lexington 
Ace., NYC 10017. Write your name and address clearly. 
Contributions cannot be acknowledged or returned. 
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iam PHOTOGRAPHY 


Any picture is possible with these lenses. From left, 
they are: Noflexar 35mm wide-angle/macro; Taku- 
mar 18mm _ ultrawide-angle; 35mm PA Curtagon 
perspective-control/wide-angle; 85-210mm Sun 


Auto zoom; 8mm Spiratone fisheye auxiliary; 50mm 
Honeywell Takumar macro; 50-250mm Macro Zoom- 
ar; 400mm Schneider Novoflex telephoto; 500mm 
Accura Mirror-Ultratel mirror telephoto; 135mm 


The World of 


Yesterday's impossible lens 
is today’s commonplace. But 
what'll they think of next? 


By EVERETT H. ORTNER 
PS Photography Editor 


Sone day, not too far in the future, 
you may need only one lens for your 
camera. It will be fast—at least f/0.7, 
admitting several times more light than 
the human eye. It will zoom from wide- 
angle to telephoto. You'll be able to 
bring it up close to a small object—a half- 
dollar or a postage stamp—and fill a 35- 
mm frame with the image. A screw on 
the side, or perhaps a knurled ring, will 
let you throw the axis of the lens off cen- 
ter so you'll be able to correct for per- 
spective distortion. Perhaps it will have 
an electronic flash built into it, for per- 
fect lighting of small objects. 

It’s less farfetched than you may think. 
An f/0.7 lens, made by Zeiss, is now be- 
ing tested for space photography. A Ni- 
kon lens has a strobe flash built into it. 
And for versatility, take a look at the 
extraordinary new Macro Zoomar, 
which functions as a normal 50mm lens, 
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just like the one on your 35mm camera, 
opens up to a moderate telephoto of 125- 
mm, becomes a long telephoto (250mm) 
with the addition of an extender—and 
can focus on an object only seven inches 
away to produce a 1:1 image-object ratio 
on film. 

Two developments of recent years have 
made such unusual lenses possible. One 
is the use of computers. A lens calcula- 
tion that might have taken a designer 
hours or days to work out now takes sec- 
onds; and the range and kind of calcula- 
tions that can be made have been im- 
measurably broadened. The second 
development comes from the glassmakers: 
lens glasses incorporating exotic elements 
that yield hitherto undreamed-of optical 
properties. A companion development 
—the exploding popularity of the single- 
lens reflex camera—has created a seeming- 
ly insatiable market for new and unusual 
lenses. 

The combination of a new technology 
plus a new market has made miracle 
lenses commonplace. Here’s a small 
sampling of today’s wild lenses: 

Faster and faster. A dozen years ago, 
an f/2.8 lens would provoke a “wow!” 
from your neighbor. Today’s champs— 
Nikon and Leitz—both boast f/1.2 lenses, 
and a new champ is coming up: Canon. 

Continued 
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Schneider Novoflex squeeze-focus telephoto; 7.5mm macro. All are designed for single-lens-reflex cam- 
Fisheye Nikkor (with finder); 35mm PC-Nikkor per- eras; but Spiratone fisheye will work on any camera, 
spective-control/wide-angle; Novoflex tele extender still or movie. Prices range from $13.95 (Accura 
with follow-focus pistol grip; 35mm Accura Macrotar Macrotar) to $449.50 (Fisheye Nikkor). 


Wild, Wild Lenses 


Faster and faster 


Speed champs of today’s lenses are shown 
here. Above is the 50mm 1f/0.7 Zeiss Planar 
now being tested for space photography. Focal- 
plane shutter of camera on which it is mounted 
had to be removed because of tiny (3mm) 
clearance between lens rear element and film. 
Above left is 50 mm f/0.95 Canon, which will 
be introduced at Photokina this fall, go on sale 
next year. Speed champ of the telephoto lenses 
is the 135mm Vivitar shown at left. It opens to 
an astonishing (for a long lens) f/1.5. 


i 
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At the German Photokina exhibition this 
fall, Canon will introduce an f/0.95 50mm 
lens made with artificially grown crystals 
of calcium fluorite. Champ of the tele- 
lenses is the 135mm Vivitar at f/1.5. 

The big advantage of such lenses, of 
course, is not just their great light-gather- 
ing ability in dim light, but the fact that 
they enable you to shoot at ever-faster 
shutter speeds, and thus, with the help of 
fast films, to foil the major villain of un- 
sharp pictures: camera shake. 

Closer and closer. With many lenses, 
you can photograph a whole garden and 
then move in close to snap a single flower. 


Wider and wider 


This is particularly true of wide-angle 
lenses such as the 35mm Zeiss Distagons, 
which focus to nine inches; the Beseler 
35mm Auto-Topcor, eight inches; the 28- 
mm Soligor, 10 inches. 

But the big fun of close-up photog- 
raphy comes with a macro lens. Mount 
a typical one on your camera, and you 
have a good general-purpose normal or 
wide-angle lens; extend its helical focus- 
ing mount and it becomes a macro lens, 
capable of putting on film an image up 
to twice the size of the object itself. Some 
macros (Contarex, Nikon) have dia- 

[Continued on page 192] 


Ultrawide picture—124 degrees—of Brooklyn's fa- 
mous Grand Army Plaza was taken with Honeywell 
Takumar 18mm lens. Distortion of buildings at ex- 


tremes is characteristic of ultrawide lenses. No 
focusing is necessary; everything from 114 feet out 
is sharp because of lens's great depth of field. 


A zoom is a lot of lenses rolled into one 


Zooming in on arch shows what you get at different 
focal lengths with a zoom lens. (Photos, incidentally, 
were made from exactly the same spot as ultrawide 
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picture in center of page.) Pictures were taken at 
50mm, 75mm, 90mm, and 125mm settings. Lens 
used was Macro Zoomar (right). You need not use 


= M 
Closer and closer 


Macro lenses are fun. Closed, the 50mm Takumar fly. In between, you can get any magnification you 
macro above is a normal lens. But open its helical choose. Some macros have automatic diaphragm to 
mount (right) and you can fill a frame with a butter- compensate for light loss as barrel is extended. 


The pop-eyed view 


Distortion is the name of the game with fisheye up close. Fisheyes are great for taking amusing por- 
lenses, which can take angles up to 220 degrees. traits—provided your subjects can take a joke. Lens 
Photo of arch shows what happens when you shoot above is Spiratone 8mm auxiliary fisheye. 


Special-purpose lenses 


any of the settings, or even know your focal length; Perspective-control lens shown is 35mm PA Curta- 
just slide the outer lens barrel until image in view- gon. Turning ring moves axis of lens, like raising 
finder is the right size. Adjustment is continuous. lensboard in a view camera, to remove distortion. 
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We believe the 
Norbye/Dunne Report 

is the best car-testing 
formula achieved by 
Popular Science in 20 
years. It is far more than 
a seat-of-the-pants im- 
pression. Test conditions 
are rigidly controlled, 

and test results are 
recorded with the most 
modern instruments: 

a Tracktest ‘‘fifth wheel” 
(speed), a Tapley meter 
(deceleration rate), a 
Mintex pressometer (pedal 
pressure). Every car 

is put through a unique 
standardized handling test. 
Finally, the results are 
impartially analyzed by an 
outstanding two-man 
team and reported to you. 


Ernest V. Heyn 
Editor-in-Chief 


In-a circle around the Simca GLS, are these cars (reading 


VOLKSWAGEN 


Underpowered? Noisy? Spartan? ; 
If this is your opinion of small foreign 
cars, here are some surprises for you 


By JAN P. NORBYE / PS Automotive Editor 
and JIM DUNNE / PS Detroit Editor 


Y.. have probably noticed increasing numbers of 
imported cars everywhere you go. This is the third 
successive boom year for imports—766,992 were sold 
here in ’67. Sales may reach the million mark this 
year, and two out of three will probably be Volks- 
wagens. But the VW has never 'had such tough 
competition. The other imports in the group we 
tested (except the Simca) are in the top 10, and their 


VW now offers fold-down rear seat for extra cargo Fiat 124 proved amazingly spacious, with more leg 
space when needed—but it makes car a two-seater. room in front and rear than any '68 U.S. compact. 
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clockwise from nine o’clock): Volkswagen, Ford Cortina, Renault 10, Fiat 124, and Opel Kadett. 


MEETS ITS RIVALS 


backers seem to be taking parts, service, 
and warranty as seriously as new-car 
sales. 

The Opel is imported from Germany 
by General Motors and sold through 
1,623 Buick dealers. The English Cortina 
has Ford Motor and 802 dealers behind it. 
The French-made Simca is brought in by 
Chrysler’s Simca-Rootes Division and 
sold by 724 dealers. Like Germany’s VW, 
France’s Renault has its own U.S. sub- 
sidiary with 371 dealers. The Fiat is 
imported from Italy by Fiat-Roosevelt, 
sold and serviced by 424 dealers. 

There are many reasons why these cars 
are popular. The price tags are low, and 
gas mileage is high. The cars are easy 
to park and, in city traffic, can sneak 
through gaps, leaving larger cars behind. 
They have excellent brakes, quick steer- 
ing, and are fun to drive. On the other 
hand, you get poor acceleration, high 
engine noise at highway speeds, and 
less ride comfort than in American cars. 

Is a small car for you? We put six im- 
ports through the same grueling tests we 
use for American cars to help you de- 
cide. And got these results: 

The Simca set a new record for shortest 
stopping distance (former record: Che- 
velle, 144 feet). The low weight of the 
Simca helped stop it, and its rear weight 
bias kept the rear wheels from locking. 
Its small drum brakes did not overheat 

Continued 


Simca showed fantastic stopping ability by set- 
ting new records in our demanding PS brake test. 


BRAKES This test shows a car's abil- 
ity to stop quickly, in a straight line, after 
repeated use of the brakes (as in stop- 
and-go highway traffic). Ten stops from 
60 m.p.h. at one-minute intervals with 
half-g (16 feet per second per second) 
deceleration are followed by a final stop 
for maximum deceleration (minimum 
braking distance) from 60 m.p.h. in a 
12-foot lane without wheel locking. 


Results Distance Pedal Pressure 
Fiat 143 ft., 10 in. 65 Ib. 
Ford 152 ft., 3 in. 75 Ib. 
Opel 152 ft. 190 Ib. 
Renault 185 ft. 200+ Ib. 
Simca 126 ft. 135 Ib. 
vw 167 ft., lin. 125 Ib. 
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PHOTOS BY BILL MORRIS 


or change characteristics in any manner. 
The Fiat’s disk brakes were impervious 
to heat. Pedal pressure was 45 pounds 
(power assist is standard) for the first 
warm-up stop and 45 for the tenth. The 
Fiat has a weight-sensitive valve in the 
hydraulic system to prevent rear-wheel 
locking—and it worked to perfection. 


ACCELERATION The 0-60-m.p.h. test 
is intended to show a car's ability to 
reach cruising speed from standstill. 
The 0-80-m.p.h. test shows its high- 
speed power reserve. The 25-70-m.p.h. 
test simulates a highway merging situa- 
tion or passing on a two-lane road. 


Results 0-60 0-80 25-70 
Fiat 18.5 sec. 38.0 sec. 24.5 sec. 
Ford 16.0 33.0 21.5 
Opel 25.7 52.0 36.5 
Renault 21.8 43.3 28.3 
Simca 32.0 45.0 

vw 26.0 47.5 37.0 


The high-revving high-compression en- 
gine in the Fiat easily beat the larger 
and lazier VW on acceleration. The Ford 
had all the other cars beat on low-range 
torque as well as peak power, and it de- 
manded less shifting than the Fiat. Only 
the Ford and the Fiat can be recommend- 
ed for turnpike driving. The others have 
no power reserve at speed, and a head- 
wind or a gradient can slow them down 
enough to call for a downshift. In city 
and suburban driving, all of them are 
quite zippy if you’re willing to shift gears 
a lot. Automatic transmissions are avail- 
able at extra cost in the VW, Cortina, and 
Renault. Opel offers an optional 80-hp. 
engine that ought to work wonders. 


LANE CHANGE This test shows a 
car's ability to make an emergency 
maneuver at cruising speed. The right 
lane is blocked at a given point. The 
left lane is blocked 120 feet beyond. 
Each car makes the two lane changes in 
succession, and the test is repeated un- 
til safe maximum speed is established. 


Results: Fiat 63 m.p.h., Ford 60 m.p.h, Opel 58 
ue Renaul, 50 m.p.h., Simca 55 m.p.h., VW 54 
m.p. 
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steering-wheel movement, needs fast correction. 


Only a lack of power kept the Fiat 
from going even faster while negotiating 
lane changes. It could make the first 
switch at 70 m.p.h., but rubbed off 
more speed than the engine could make 
up for even at full throttle in third 
gear. The Simca needed constant steer- 
ing corrections during these tests, and 
the Renault suffered violent reactions in 
the rear suspension that threatened to 
drive it off course. The Opel and Ford 
understeered firmly; the Volkswagen over- 
steered mildly. 


MANEUVERING This test shows a 
car's ability to negotiate narrow, wind- 
ing roads or heavy city traffic with sharp 
corners, stopped buses, and double- 
parked trucks. The car is driven as fast 
as possible on a snake course through 
pylons spaced at 48 feet. 


Results: Fiat 36 m.p.h., Ford 27 m.p.h., Opel 32 
mph, Renault 25 m.p.h., Simca 30 m.p.h, VW 30 
mp.h. 


In maneuvering tests, the rear-engined 
(tail-heavy ) 


cars have an advantage 


Entire front seat (with belts) must be tilted for 
getting in or out of the Opel Kadett’s rear seat. 


Lane change: Cortina understeered firmly and the 
driver was required to turn the steering wheel a lot. 


when making a single turn. But on a se- 
ries of sharp, low-speed turns, the most 
evenly balanced car is always quickest. 

We found that moderate rear-wheel 
breakaway set in on the Simca and the 
Volkswagen. The Renault broke away 
at lower speeds, lifted the inside rear 
wheel and lost traction. The Ford was 
slowed down by front-end plowing, going 
wider and wider on each turn, a character- 
istic that turned up in previous tests of 
some of its American cousins. 


FUEL ECONOMY 


For economy cars, our figures will 
seem quite low. But remember: Our aver- 
age includes performance testing and 
fast track driving. The car that gave us 
best fuel economy will probably also 
give you best gas mileage. The VW’s 
22.9 m.p.g. was disappointing. The Simca 
was best: 26.2 m.p.g. 

The hard-working Fiat engine gave 
24.1 m.p.g., the powerful Ford 23.6 m.p.g., 
the Renault 24.7 m.p.g., and the Opel 
25.8 m.p.g. 


Door handle of the Volkswagen can be reached from 


rear only by performing this acrobatic exercise. 


Maneuvering: Volkswagen’s quick steering kept it 
from getting into embarrassing situations. 


COMFORT, CONVENIENCE, AND FINISH 


No American car competes in price 
with the Volkswagen. The most modest 
Detroit price tag is on the two-door 
Rambler American at $1,846 (suggested 
retail). The four-door is $2,024. The 
imports tested run from $1,699 (VW) to 
$1,925 (Opel). Simca, Renault, and Fiat 
come only as four-door sedans; Opel and 
VW come only with two-door bodies. 
Cortina offers both. 


BEST FEATURES 


Fiat 124 gets top marks for ride and 
handling. It makes an expert out of the 
amateur. You steer it as you’d steer a 
racing car. Its handling characteristics 
do not change whether it’s fully loaded 
or empty, driven in the wet or in the dry. 
The ride is quiet and well-cushioned, 
even on rough roads. Engine noise is not 
obtrusive below 65 m.p.h. 

The body feels tight, without rattles or 
air leaks, and wind noise is nonexistent. 
Interior finish and comfort are “best in 

Continued 


Front wheel well robs a Simca driver of foot space, 
and left foot can easily get trapped under clutch. 
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VW trunk (left) is small; hood design makes access 
difficult. Simca trunk (center) holds only 5.1 cubic 
feet, and luggage must be lifted over the fender. 


class.” Well-shaped seats allow ample 
adjustment (backrests recline), and di- 
mensions, front and rear, compare with 
U. S. compacts. Front doors have stretch 
pockets; the driver’s sun visor has a 
pocket, the other, a mirror. There are 


passenger-assist handles above all doors. 
Visibility is great in all directions, be- 


—— a ee. 


Ford Cortina (right) has 12-cubic-foot trunk in tail, 
with reasonable lift-over height. Opel and Fiat (not 
shown) also had good trunks. 


cause of the vast window area; low, short 
hood; slim rear quarter-panels. The 
trunk is roomy, practically shaped. Ac- 
cessibility to the engine is good, and the 
chassis has no grease points. 

Ford Cortina offered power and speed. 
It outperformed the others, without un- 
due fuss. It has the widest back seat (but 


How they compare 


This data section gives the full specifi- 
cations of the cars as tested (options 
are not listed). Prices, as tested, are 
East Coast port-of-entry suggested 
retail prices, and do not include inland 
transportation, state or local taxes, or 
other charges. 


FIAT 


DIMENSIONS (inches) 


Al Ground clearance .. 
A2 Front leg room (max.) 
A3 Front head room .... 
A4 Rear head room « 
A5 Rear leg room (min.) 

A6 Wheelbase ... 
A7 Overall height 
B1 Overall width 

B2 Overall length 
B3 Front track 
B4 Rear track ... 
B5 Front hip room 
B6 Rear hip room 
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Accessibility for under- 
the-hood service is great 
in the Opel Kadett. Dis- 
tributor, plugs, coil, alter- 
nator, voltage regulator, 
battery, fuel pump, and 
oil filter are all located 
within easy reach. 


Opel’s rear windows don’t 
open more than a crack, 
but effectively pull air 
out of the car. VW has a 
similar arrangement. 


SPECIFICATIONS 


Engine location . PERE ann. 
Engine type ... -OHV 4-in-line . 
Bore x Stroke . 2.87 x 2.81 in. 
Displacement 22,5 cu; im... 


Compression ratio . 
Power @ r.p.m. 
Torque @ r.p.m 
Transmission 


Axle ratio 

Tires .... „Pirelli 

Tire size ...... - -6.15S-13 
Turning diameter .....35 ft., 1 in. 
Turns, lock to lock .....2% .. 
Brakes: a sis xo 0: -All disk 

Front springs „Ci 

Rear springs „Ci $ 
Fuel tank .-10.4 gal. .... 
Curb weight ..... os 61,802 Ib, <u 
Price (as tested) . --$1,921.90 ... 


poor access to it), and a mammoth trunk. 

At 70-plus m.p.h., the Cortina was the 
quietest car (but at 50, it’s far noisier 
than the Fiat). 

Opel Kadett has no exceptional features, 
but its attractive styling, well-laid-out 
interior, and pleasing controls make it 
easily acceptable to drivers unused to im- 
ported cars. It’s more like a miniature 
Chevrolet than a foreign car. In typi- 
cal GM fashion, it has quality interior 
trim. Inner door panels are entirely cov- 
ered with soft material, the floor is fully 
carpeted, the instrument panel is finished 
in simulated wood grain, and there is 
wood trim on the transmission-tunnel 
console. 

For its small dimensions, the car offers 
excellent front seat room with well-spaced 
pedals and reclining bucket seats. 

Renault 10 seats are its best feature. 


Fiat light-and-dim switch (under forefinger) can be 
confused with the shorter turn-signal lever. 


They’re soft, well shaped, padded in the 
right places, and have all the usual ad- 
justments (including reclining backrests ). 
On the technical front, it has a sealed 
cooling system. No maintenance is 


Continued on page 190 
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FORD OPEL RENAULT 
Cortina Kadett 10 
6.1 TE a - 6.0 
43.7 = 42.2 5 44.8 
34.6 37.9 36.8 
33.8 . 32.6 33.7 
37.2 35.2 . 35.2 
98.0 95.1 89.0 
55.5 53.6 . 55.5 
64.9 61.9 60.0 
168.0 - 164.6 167.0 
52.5 49.2 - 49.0 
51.0 50.4 
49.6 - 46.4 
54.4 » 49.2 
Front Front 
- 65.8 cu. in 
8.2 : 
55 @ 
4-speed 
89 : 
. Englebert .... 
6.15-13 ... 
. -34 ft., 9 in. . 
VIE oe ore xe e PROON 
Disk/drum -All drum .. 
Coil 
Leaf . 
12 gal 
1,923 Ib. . ro ASOD ic us . . 1,825 Ib. . 
b1,873.34 ........ $1,925 2.25 $1,745 


SIMCA VOLKSWAGEN 
1000-GLS 1500 
5.2 6.9 
+ 43.2 . 43.2 
. 37.4 . 36.9 
33.4 34.7 
35.8 . 36.5 
. 874 . 94.5 
52.4 59.0 
58.5 61.0 
149.5 . 158.7 
- 49.2 . 51.6 
. 48.6 : 53.1 
48.2 . 43.7 
46.0 51.2 
Rear 
“i OHV Flat-Four 
. 2.68 x 2.56 in. 3.27 x 2.72 in. 
57.6 cu. in. .... 91.1 cu. in. 
DEEI 3 «2S: 1 
53 @ 4,200 
-78 @ 2,600 


á .......4-speed 
ae 4.125: 1 


. Continental 
60-1 5.60-15 
28 ft., 10 in. .. 36 ft, 
3% 112% 
All drum -All drum 
Leaf Torsion bar 
Coil Torsion bar 
9.5 gal. 10.6 gal. 
. 1,605 Ibs. 1,808 Ib. 
- $1,805 .... - - $1,699 
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Spaceman Finds New Thrills 


Our outer-space expert 
turns to inner space for 
a vacation of exciting 
scuba-diving adventures 


By DR. WERNHER 
VON BRAUN 


Director of NASA's George C. Marshall 
Space Flight Center, Huntsville, Ala. 
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cudding past us was the sea bottom— 
so close that you could reach out and 
catch a handhold on a coral head, to make 
it stand still. On the warm water’s surface, 
30 feet or more above us, a Boston Whaler 
trailed us by our air bubbles. In scuba 
gear, we were enjoying a weird and excit- 
ing adventure—shooting the underwater 
rapids of the Caribbean, off Rat Cay in 
the Bahamas. 

For a vacation from all those unglam- 
orous but necessary activities that go into 
our spectacular space launches—design re- 
views, planning conferences, budget ses- 
sions—my taste is for fun in “inner space,” 
like Caribbean scuba diving. And with the 
great good fortune of meeting the right 
people, as I did last year, it can include 
the thrills of undersea rapids-shooting and 
of diving from a submarine parked on the 
sea floor. 

Rat Cay lies near the center of the 100- 


Dr. von Braun, standing 
in windowed hatchway, 
boards Ed Link's sub- 
marine Deep Diver as it 
rests on deck of tender. 
Lowered into sea, sub- 
marine dove 50 feet and 
parked on bottom while 
Link and von Braun 
emerged, in scuba gear, 
to inspect nearby under- 
sea laboratories. 


shooting Undersea Rapids 


mile-long Exuma chain of several hundred 
islands in the Bahamas. This chain acts 
like a dam between the Atlantic to the 
east and the Caribbean to the west, and 
the narrow passages between the islands 
are like spillways of the dam. As tides 
rise and fall, tremendous amounts of blue 
water race through the passages—twice a 
day from east to west, twice a day from 
west to east. 

Large quantities of small fish are swept 
along through the narrows. Bigger fish, 
knowing this, have only to keep their 
mouths open to be fed—nature’s version of 
a true welfare state. 

Human fish can enjoy a wild ride in the 
same subsea currents with an excellent 
chance of emerging intact. I was invited 
to try it by James P. Lewis, an upstate 
New York industrialist. After a short over- 
night cruise from Nassau aboard his 78- 
foot yacht Searcher, we dropped anchor 
off Rat Cay. 

Shooting the Exuma rapids. A number of 
us donned scuba gear, and one of the 
yacht’s two Boston Whalers dropped us 
off at a passage’s upstream end when the 
tide was running fastest. Riding the under- 
water current was pure fun, and we did it 
over and over. When we reached bottom, 
30 to 50 feet down, our speed became 
more obvious than in the boat. 

We zoomed over the sea floor—some- 
times grassy, sometimes sandy—without 
moving a flipper, at about the five-knot 
clip of a sailboat in a moderate breeze. 
Groupers headed for cover. Barracudas 
drifted past, looking for prey. We tried 
hanging on to a coral head, and maneuver- 
ing into the still water in the wake of one, 
for a shot at a game fish or lobster with 
an underwater spear gun. 

The Boston Whaler above us, drifting 
with the same current, kept nearby. Be- 
cause reefs and coral heads slightly re- 
tarded the flow at the bottom, the current 
was faster at the surface, and so the boat 
tended to run away from us. But the fel- 
lows in the boat could see where our bub- 
bles rose. Now and then they would rev 
up their outboard motor and turn back 


Paying a visit beneath the sea, Dr. von Braun ap- 
proaches entrance at bottom of cylindrical sea lab, 
made of rubberized fabric and inflated with air. 


against the current, to enable us to keep 
pace with them. 

A fantastic grotto. We went exploring, 
too. In one of the cays we found a fabu- 
lous cave. Its mouth, below the waterline, 
could be entered only by diving. Inside, 
you could surface and breathe normally. 
You found yourself within a nearly circu- 
lar dome about 70 feet in diameter and 30 
feet high. At the apex was a three-foot 
opening, as in the Pantheon in Rome. A 
soft blue light bathed the cathedral-like 
cave—the combined effect of the lighting 
from above, and the water-filtered light 
emerging from four or five connections 
with the ocean. Red corals and multicol- 
ored tropical fish added their hues to a 
scene of surpassing beauty. 

For me, the climax of the thrilling three- 
day adventure was the sight of a huge 
leopard ray, easily the size of a grand 
piano. At first glimpse I was so excited, 
perhaps alarmed, that I came up fast. I 
pulled myself together and bravely asked 
an experienced diver in our group whether 
I should try to shoot the ray. He advised 
against it. We both went down and 
watched the beautiful creature winging 
through the water for at least a minute. 

My companion later explained that I 
never could have landed that leopard ray. 

Continued 
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There is little chance of killing a ray out- 
right, and it would have taken off for the 
open sea—leaving me the choice of hang- 
ing on to my gun and being dragged 
along a mile or two, or letting go and los- 
ing the gun. Sometimes, he added thought- 
fully, there wasn’t that much choice. 
Cases were known where a diver was un- 
able to extricate his trigger finger from 
the gun while a powerful fish was dragging 
him away. 

Diving from a submarine. My submarine 
adventure came about when the Under- 
water Explorers Club of Freeport, Grand 
Bahama, introduced me to Ed Link—in- 
ventor of the Link pilot trainer and, for 
the past 10 years, a pioneer 
in underwater-exploring 
technology. He and John 
H. Perry Jr., a Florida ship- 
builder, designed and built 
the four-man submarine 
Deep Diver [PS, July ’67] 
to support commercial and 
scientific activities at the 
bottom of the sea. 

You board Deep Diver 
while it rests on the fantail 
of its mother ship, the 61- 
foot Sea Diver, which serves 
as Ed and Marion Link’s 
temporary home and as 


marine’s operations. An in- 
genious hoisting device of 
Link’s design, with a strain-gauge-con- 
trolled mechanism that always keeps the 
hoist cable taut, lowers Deep Diver gently 
into the water even while the tender’s 
stern heaves up and down in heavy seas. 

I lay prone at the feet of the pilot and 
looked out through bull’s-eyes in the bow 
as the boat dove 50 feet to the bottom. 
After a 20-minute cruise, we touched 
down gently on a sandy stretch between 
coral heads. 

Ed Link motioned to me to join him 
in the airlock, which permits divers to 
emerge and reenter the boat under water. 
He closed a bulkhead door to the forward 
compartment, and pressurized the lock 
from compressed-air cylinders, carried 
outside the hull. When the pressure had 
risen to the ambient water pressure, he 
dropped a downward-opening lower hatch. 
Water stood level at the opening. Three 
feet below was the sandy bottom. 
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Author in scuba gear meets a P P 
spiny puffer fish, during Ba- Was replenished by adding 
headquarters for the sub- hamas adventure of riding pure oxygen and removing 


I lowered my flippered feet to the sand. 
Hip-deep in water, with my head still in 
the air-filled lock, I donned my scuba gear 
and face mask. I put the mouthpiece in 
my lips, bent down, and found myself 
floating outside the boat. 

Less than 200 feet away were two un- 
dersea laboratories. One was hemispheri- 
cal in shape, with an entrance on the side; 
the other, cylindrical, and entered from 
below. Both were of rubberized fabric in- 
flated with air. To keep the buoyant 
structures from shooting up to the surface, 
chains attached them to a tray filled with 
lead bars. 

The two labs had just been moved to 
the site, and were not yet 
occupied for research, but 
divers from their tender 
swam down to join us. 

Ed Link and I took ad- 
vantage of the opportunity 
to pay the labs a visit. They 
provided shop space for mi- 
nor underwater repairs—for 
instance, to a damaged sub- 
marine cable or a sticky 
valve of an oil pipeline. 
There were bunks for rest 
periods, and light enough to 
read a book. Air in the labs 


rapids and exploring bottom. exhaled carbon dioxide with 


chemicals—a more economi- 
cal way than using cylinders of com- 
pressed air, since the air’s inert nitrogen 
can be breathed again and again. At a 
depth greater than about 150 feet, helium 
would replace nitrogen, to shorten de- 
compression time for surfacing. 

After 45 minutes of inspecting these 
labs, and the enchanting setting of color- 
ful coral reefs, we returned to our “under- 
water taxi.” We swam to the hatch and, 
one after the other, stood up with feet on 
the bottom and head in the airlock to re- 
move face mask, lead belt, scuba tank, and 
flippers. Then we both climbed back into 
the lock. Ed closed the hatch. Fore and 
aft, the submarine’s electric-powered pro- 
pellers started humming, and back to the 
surface we went. I left the boat deeply 
impressed that Ed Link and pioneers like 
him have brought the tremendous un- 
tapped resources beneath the sea within 
our reach. Gs 


GEE PICTURE NEWS 


‘win cranks couple by pin- 
on to ring gear on clutch. 
ach cylinder has a rotary 
alve on its crankshaft. 


Cycle engine has 
win crankshafts 


A long, two-throw crankshaft for motorcycles with 
ide-by-side cylinders makes a bulky engine. This 
lawa V-2 Czechoslovakian cycle whips the problem 
vith individual cranks, permitting a V angle of only 
8 degrees. Displacing a mere 7.62 cu. in., the tiny 
ngine produces a phenomenal 27.5 hp., the equiva- 
ent of 220 hp. from 61 cu. in. (1,000 cc.). 


w AS en 
For off-season ski practice 

In Salzburg, Austria, ski buffs 
douse a slope with soapy water 


when the snow is gone and get in 
lots of slalom practice like this. 


Stes Gh e 
The Beetle—British style 


Ford of England has introduced 
its own version of Germany’s Volks- 
wagen. The British “Beetle” has 
the same length, but is roomier. 
Optional horsepowers run from 63 
to 115. Top speed of the Escort, 
as it’s called, in its huskiest version 
is a brisk 115 miles an hour. 


Hovercraft sprayer 


Hovercraft are used in 
| England for crop-spray- 
ing. Unlike wheeled vehi- 
cles, the airborne spray- 
ers don’t damage young 
growth, and can travel at 
80 m.p.h. They clear the 
ground by a dozen inches. 
Front-mounted booms 
distribute the chemicals. 
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High-transom inflatables that will carry a powerful. outboard 
are a specialty of Zodiac, which originated these. deep-) 
craft for military use Noteworthy feature of 
boat: There are no metal parts to corrode or become” 


ables or folding small craft i 
double-duty cockleshells, And in soc 
`. _ ==- ways an instant boat is like Aladdii 
saling, p Dea mot = Magic lamp: One minute it’s a s 
5 WE sking, shooting rapids space-saving package. Then — presto! 
you're afloat. 
These craft are ideal for the city aps 
“ment dweller who stores the hull in 


By CHARLES R. MEYER closeteand--carries it in a car tru 
Sat They're great for backpacking into: 
“hinterlands lake. Summer-cottage we 
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aders c can stow their boat on a patio. or, called bargains -willclast only as long as a a ~ 


irch, launch it in seconds. Cruising families child’s first waterwings#You.w will find rugged a 
ith a yen for “gunk holing” can explore on designs capable of Arctic expeditions and $ 
erally inches of water. Amazon explorations without popping a 


| During the last few years, I've rowed, seam, or bending.a brace. You’re better off 
lled, sailed, sculled, paddled, and out- “paying! féweextradollars fora reputable 
sarded oma variety of inflatables and fold- brand-name hull than taking cterices on an 
g boats. It’s been enlightening and some- unknown, à 
mes frightening. In inflatables, look for Neopia or Hys 
There's more in a top-quality instant boat. palon_synthetic fabrics. Why avoid natural 
fn immediately meets the eye. Many so- rubber? It looks like the others, but it won't 
Continued 
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Double paddling is the easiest and most efficien'r 
way of propelling a Fotbot. Nine-foot-long paddles: 
are recommended for the hull pictured above. 


Rigid frameworks and floorboards add some weigh'r 
to instant boats, but they also make them responr 
sive to outboard power in open water, as at left? 


Widespread demand has put flotillas of cockleshell 
hulls, like the one below, on the boating scenes 
Most of the rigs are of European manufacture. 


+e Sea 
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Assembling a folding boat 
is a jig-time job 


last. After storage over several seasons, 
and exposure to sunlight, cold, and salt 
corrosion, a natural-rubber boat will likely 
leak like a sieve. Beware of low-cost of- 
ferings that resemble the better products 
superficially but won’t stand extended 
use. 

A typical experience. Lashing our Avon 
Redcrest on a big Jeep pickup camper, 
Jerry Dominy and I traveled from Long 
Island around Nova Scotia’s Cape Breton 
and back down to New York last sum- 
mer. We inflated the boat, launched, 
fished, and deflated our craft at least a 
dozen times en route. For maintenance- 
free traveling ease, we couldn’t have made 
a better choice. 

The German-imported Klepper and the 
American-mad¢ Folbot are widely used 
among collapsible boats. Folbot folding 
hulls proved themselves during Arctic 
and Antarctic polar expeditions. On the 
reverse side of the temperature scale, 
the craft are just as effective and conveni- 
ent in tropical heat. 

The Folbot Super is a kayak-shaped 
folding craft 17144 feet long, 37 inches 
wide. Without bags and extra equipment, 
the total weight is 74 pounds. It’s a sea- 
worthy, double-end design that will ac- 
commodate a small outboard (up to 
25 pounds) on a special side bracket. 

Don’t regard these boats as toys. 
They’re durable, soundly engineered, and 
practically unsinkable. Just read the 
sagas of Atlantic crossings in foldaways, 
and airmen who ditched and rode inflat- 
ables for months drifting across the Pacific 
during World War II—and then stop wor- 
rying about bobbing over a mild chop 
during an afternoon’s boating fun on 
your favorite lake or river. 

Size and assembly problems. Your in- 
stant boat should be large enough to car- 
ry two people, preferably three. Some 
manufacturers fail to realize that sailors 
need elbow room and space for extra 
equipment. Choose a two-man hull if 
you intend to cruise solo; a four-man boat 
if you’re going with a friend, and a pro- 
portionately larger craft for long-range 
travel. 


i 7] 
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Parts of a Folbot are spread on the ground after re- 
moving them from the packbags. First job is to 
insert the wood side braces that form the hull. 
A bit of experience makes the chore fast and easy. 


Snap locks with close tolerances make fastening 
simple. Beware of hulls that require nuts, bolts, 
wingscrews, and tools for the assembling process. 


With cold hands, you'll have difficulty outdoors. 


Finishing touches are put on the Folbot just before 
launching time. Total assembly takes only a matter 
of minutes; disassembly is even easier, faster. No 
special mechanical ability is required. 


hag BOATING 


Outward bound, spewing spray, Commando leaps out of the water as author gives her full throt 


Here’s a boat that’s ideal 
for fishing, snorkeling, 
or just going for a ride 


By JIM ROE / PS Boating Editor 


I. the Chrysler Commando the great 
boat that my friends say it is? I decided 
to find out for myself. 

Duncan MacRae, the gracious Scot 
who operates MacRae’s Bait House and 
the Homosassa Inn on Florida’s Homosas- 
sa River, offered to help. “TIl show you 
any type of water you want, and Pll show 
you where the fish are,” he promised. 

Fishermen like to get up early. So at 
6:30 a.m. on a chilly and foggy morning, 
we were on our way, navigating with the 
built-in radar and MacRae’s water-wise 
head. Our objective was one of his favorite 
fishing holes well off the Homosassa’s 
main stream. 

The 15-foot Commando, amply powered 
by a 75-hp. Chrysler outboard, got us there 
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in a hurry. Once there, the fish weren’t 
overly impressed with our prowess. But 
I was impressed with the boat. There were 
three of us aboard, and any one or all 
three could walk to any point in the boat 
without disturbing its stability. There was 
plenty of room for stand-up casting from 
the bow, stern, or midship. Anchor and 
lines, life jackets, spare propeller, and 
other gear were tucked well out of the 
way in bow and amidships built-in storage 
compartments. 

Back at the dock, we tested the Com- 
mando’s maneuverability at slow speed 
and in crowded situations. She performed 
like a champion. Response to both throt- 
tle and steering was quick and gentle. 

One thing I particularly liked was the 
location of the battery. In many boats 
it is tucked back under the gunwale, awk- 
ward for fluid-level checks. In the Com- 
mando, the battery is handily placed in- 
side the molded-in driver’s seat. Just lift 
the top off the seat and there it is. 

Launching: no sweat. Although the boat 
was already in the water when I arrived 
at Homosassa, we took her out and loaded 


T 


her on her trailer and launched her again, 
just to see how she handled. The verdict: 
no sweat at all, either at an improved or 
unimproved ramp. 

While the Commando was up on her 
trailer, the clever engineering of the hull, 
which gives her such stability, was easily 
evident. The Chrysler Hydro-Vee hull is 
basically a deep-V hull, with twin spon- 
sons forward, as seen in the photo at right, 
to give increased stability. 

Any boat test, of course, must include 
a thorough wring-out at high speed and 
in rough water. For this, we headed 
down the river and into the Gulf of Mexi- 
co for maneuvering room. While still rela- 
tively near shore, we did some trolling. 
Trolling speed was both smooth and de- 
pendable. 

Once outside, we transferred all the 
fishing gear and all the people, except 
me, to our photo boat. It was time to see 
just how tough and stable the Commando 
is. I found her as eager and responsive 
for big waters as for back waters. 

In repeated full-throttle encounters 
with the heavy wake of the purposely 

Continued 


Bird's-eye view shows roomy cockpit and generous walk-around area. There is ample storage space. 


Hull configuration is shown with the boat up on her 
trailer. The Chrysler Hydro-Vee hull is basically 
a deep-V hull with twin sponsons forward to give 
increased stability, rough-water capability. 
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Heading for rough water in the Gulf of Mexico, our 
skipper has no qualms. He had already found the 


On an early, misty morning, the author spent a few 
quiet hours fishing in a backwater of the Homosassa 
River. There is plenty of room in the boat for stand- 
up casting from bow, stern, or midship. 


CHRYSLER COMMANDO SPECIFICATIONS 


Length 
Beam ... 

Depth (max.) .. 
Horsepower (max.) . 
Cubic footage 
Construction .. 
Hull style ........... 
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. -Hydro-Vee 


pa 


Commando able to take what the open waters could 
give. It can absorb punishment and stay upright. 


wallowing photo boat, the Commando be- 
came airborne time and again. Often even 
the lower blades of the propeller were a 
full six inches clear of the water. We 
would land with a tremendous splash that 
completely drenched our companion boat; 
for me, however, the reentry into the wa- 
ter was not noticeably jarring. 

Some suggestions. There are a few ad- 
ditions I feel would be welcomed by Com- 
mando buyers. One is the installation of 
some solidly attached grip handles on the 
steering console or elsewhere. I wouldn’t 
want to jump her with anyone else 
aboard, since the steering wheel is the 
only thing to hang on to. Also, I’d like to 
see the steering controls just a bit higher, 
so they’d be more handy for stand-up 
steering. At present the height is a com- 
promise between stand-up and sit-down 
steering. And I’d like to see the console 
height raised slightly, with a correspond- 
ing increase in the height of the combi- 
nation battery box and driver’s seat. 

Fishing and fast action were the two 
main tests we put the Commando through. 
She passed both with flying colors. But 
certainly this also would be a great boat 
for water skiing. And its roominess and 
stability should bring smiles to the faces 
of snorkelers and scuba devotees. There 
is room for both the gear and the peo- 
ple aboard. Ge) 
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This Indoor 
Short-Wave 
Antenna 
Really 
Works 


A. outdoor antenna is a 
must for really long-range 
short-wave reception. But 
here’s an easy-to-build in- 
door antenna system with 
performance that will sur- 
prise you. You can connect 
it to any kind of all-wave 
receiver; if your radio 
doesn’t have an external 
antenna input, just clip the 
output lead from the output 
jack to the whip antenna. 

The antenna system con- 
sists of a nine-foot length 
of insulated wire connected 
to a coupler circuit that 
matches the antenna wire 
to your radio’s front-end 
input. 

Build the circuit into a 
small aluminum minibox, 
as shown. The ground lead 
can be any length of insu- 
lated wire that runs to any 
grounded object in the 
room. Run the antenna 
wire in a straight line up 
one wall. 

As you tune your receiv- 
er, flip switch SW back and 
forth to see which position 
works best.—N. Fallon. 


214 x 214A" 
MINIBOX 


Gi 
12' GROUND WIRE 


9' ANTENNA 


C1—25 MMF WIRE 


1,000 VOLT 
CERAMIC 
C2—180 MMF 
1,000-VOLT 
CERAMIC 
LI—5.5-18MC COIL 
(MILLER 
C5495-A) 
L2-1.7-5.5 MC COIL 
(MILLER 
B5495-A) 


SW-2POLE, 2 POS. 
SWITCH 
(MALLORY) 


TO RECEIVER ANTENNA POST 


“BINDING POST 
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PERSONAL-USE REPORT: 


The Super SHORT-WAVE 


Heath’s newest short-wave set 
makes foreign stations sound 
as if they’re down the block 


By RONALD M. BENREY/PS Electronics Editor 


RRemember when tuning in an elusive, 
faraway station on a short-wave radio re- 
quired the concentration of a diamond 
cutter? You jiggled the tuning knob 
back and forth a fraction of a turn to 
lock onto a station, then held your breath 
for fear of upsetting the adjustment. 

The new Heathkit SB-310 short-wave 
receiver changes all that. To tune it you 
spin a large tuning knob until the exact 
frequency of the station you’re after ap- 
pears in the window. That’s it—it’s al- 
most like tuning a TV set. And the tuned- 
in set stays locked on a station. 

The secret behind this tuning ease is 
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enormous “bandspread”—the tuning knob 
goes around 40 times to cover the same 
frequency bandwidth that most conven- 
tional receivers cover with a quarter 
twist of their knobs. You do pay a price, 
though: The SB-310 isn’t an all-wave 
radio. It is set up to receive the five 
most important international short-wave 
bands, plus three popular amateur radio 
bands, plus the Citizens Band. 

This isn’t a_ significant handicap, 
though, as I soon found by flipping 
through the pages of the World Radio 
Handbook (which is supplied with the 
kit): I couldn’t find a single broadcast 
service I wanted to monitor that didn’t 
broadcast in one of these bands at least 
part of the day. 

The SB-310’s performance is impres- 
sive in all ways. Its sensitivity and se- 
lectivity are the best of any short-wave 
receiver I’ve used. 

The kit costs $250, plus $20 for an op- 
tional speaker (right). It’s sold by the 
Heath Co., Benton Harbor, Mich. 


SB-310 has the look of professional gear, right 
down to the hinged cover that makes chassis adjust- 
ments a snap. The case is perforated to aid cooling. 


RADIO You Bui 


Building the receiver is a 25- 
hour job for an experienced 
kit-builder. Since there are few 
tight corners, beginners need 
not shy away. Two printed-cir- 
cuit boards hold most of the 
set’s critical wiring. 


Like most professional-caliber 
receivers, the SB-310 doesn’t 
have a built-in speaker. Any 
eight-ohm unit will work, or you 
can get a matching speaker 
(below) from Heath. 


Forty turns of the tuning knob sweep the receiver 
across a one-half mHz band. This lets you pinpoint 


individual stations with hairsplitting accuracy. 


d from a Kit 
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TAPE CASSETTES: 


A cassette (left) is abou 
the size of a playing card 
and as thick as a Cigarette, 
Total playing time: up ta 
two hours for two ‘‘sides.”' 
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Pop-In Packages of Sound 


They are the heart of a unique 
universal sound-recording 
and playback system 


By RONALD M. BENREY / PS Electronics Editor 
PHOTOS BY ORLANDO GUERRA 


he tape cassette was introduced less 

than four years ago [PS, Nov. ’64] by 
the Phillips Co., of Eindhoven, Nether- 
lands, as a convenient way to package 
recording tape for use in battery-pow- 
ered, carry-around tape recorders. 

Since then it has mushroomed to be- 
come an almost universal sound-storage 
medium—a medium equally at home in 
your car, your boat, your living room, 
your office, or in a portable tape machine 
dangling from your shoulder. The four 
cassette-compatible machines shown at 
left give you an idea of the range of 
equipment available. 

Dozens of recording companies are is- 
suing prerecorded cassettes containing 
all kinds of musical selections—the re- 
cording medium has also become a play- 
back medium. 

The cassette’s versatility and success 
spring from its basic design: 

@ It’s a sealed package, eliminating all 
tape handling, the bugaboo of conven- 
tional tape recorders. The ends of the 
tape are permanently fastened to the 
spool hubs so there’s never any thread- 
ing to do. To record on, or play from, a 
cassette, you simply pop it in place. 

@ It’s tiny, when compared with other 
sound-storage devices that hold similar 
amounts of program material. The 1⁄4- 
inch-wide tape makes for an overall pack- 
age the thickness of a cigarette and the 
size of a playing card—yet the latest long- 
playing cassettes, using 1/,-mil-thick tape, 
can record a total of two hours—an hour 
on each “side.” 

@ It’s stereo/monaural compatible. The 
way stereo is recorded on the tape—in 
a pair of adjacent tracks—means that 
any cassette can be played on either type 
of machine. 

e@ It uses a reel-to-reel tape system; 

Continued 
The wide range of cassette players on 
the market is shown in this assortment. 
Reading clockwise from the top are the 
Lafayette RK-580 compact stereo sys- 
tem; the Wollensak 4400 portable cas- 
sette recorder; the Ampex model 65 


table-top recorder; and the Panasonic 
RF-7270 portable/car-radio recorder. 
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thus cassette players can rewind and 
advance tape quickly, much like conven- 
tional recorders. This isn’t true of the 
popular four- and eight-track tape car- 
tridges. 

@ It provides reasonable fidelity. If 
there is a weak point in the cassette 
system’s design, it is its relatively slow 
tape: 17% inches per second (i.p.s.). This 
is a quarter of the 714-i.p.s. speed nor- 
mally used by conventional tape machines 
for high-fidelity recordings. With slow- 
speed operation, the available frequency 
response narrows to about 100-8,000 Hz, 


Inside a tape cassette: Tape runs from spool to 
spool, over several rollers and guides, and past 
a small pressure pad in the front edge, which presses 
the tape firmly against the player's magnetic heads. 


The transport mechanism of a player is a scaled- 
down version of the capstan-drive system used on 


TPMT 


and there is some audible flutter and 
wow. Tape cassettes provide table-radio 
fidelity—not up to the standards of good 
full-size machines, although adequate for 
voice and background music. 

The system. The cassettes you record 
at home can be played on the portable 
machine you carry with you, and on the 
player mounted in your car or boat. This 
is the essence of the cassette system. And 
it is all based on one simple player 
mechanism (photo at bottom) that is 
used in virtually all cassette recorders. 

Mounted in a compact stereo system, 
it becomes a dual-purpose tape machine 
that lets you make your own prerecord- 
ed cassettes by taping your phonograph 
records or stereo FM broadcasts, as well 
as serving as a player to reproduce the 
sounds you’ve captured with your por- 
table machine, or recorded by means of 
a unit built into your car’s AM/FM radio. 

The future. What’s coming in cassette 
technology? Industry spokesmen are 
confident about these developments: 

@ Low-cost portables (about $15) that 
may replace the popular, teen-ager’s tran- 
sistor radio. 

@ Full-fidelity performance. The big 
hope is that an improved tape coating 
will be found to replace iron oxide, and 
permit wide-frequency-range operation at 
low speed. 

@ Ultralong-play cassettes. Because the 
tape is not finger-handled, it should be 
possible to load cassettes with thinner 
tape than is now available, and produce 
cassettes that play three or four hours. 


conventional reel-to-reel recorders. This same basic 
mechanism is used in all cassette players. 


WHAT'S NEW 


Transistorized 
Multimeter Kit 
for Home and 

Field 


Here’s a solid-state, battery-powered volt-ohmmeter that 
is a useful electrical tester for home-workshop projects 
as well as away-from-the-shop trouble-shooting jobs. Its 
portability makes the meter ideal for analyzing boat and 
auto electrical problems as well as checking out defective 
appliances and electrical wiring at home. Available in kit 
form, the meter also features a rugged polypropylene case 
mated with the instrument’s panel and chassis assembly. 

With 11-megohm input resistance on DC, voltage- and 
resistance-measuring ranges of this VOM are: DC volts, 
0-1, 0-10, 0-100, 0-1,000; AC volts, 0-1.2, 0-10, 0-100, 0-1,000, 
and resistance range from 0.1 to 1,000 megohms. Its large 
44-inch meter face is easy to read. Battery requirements: 
one 1.5-volt C cell, one 8.4-volt mercury cell. The Heath 
IM-17 utility solid-state voltmeter kit costs $19.95. It is 
easy to build in three-four hours. 
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Thumb-size integrated-circuit audio amplifier delivers one watt 


A miniature integrated-circuit audio am- 
plifier that packs plenty of audio wallop for 
its size is made by GE. No bigger than your 
thumb, the unit may be what you’ve been 
waiting for to build those small phono- 
graphs, tape players, and radio receivers 
with minimum drain on your pocketbook. 
Improved circuit design enables the PA234 
to operate with only four external com- 
ponents, three resistors and one capacitor, 
not counting source and load capacitors. 

Now your audio-unit enclosure can be 
made smaller or include additional features 
in the same size. With a power-supply 
range of nine to 25 volts DC, rated power 
output of one watt with 30 Hz to 100 kHz 
frequency response is delivered to a 16- or 
22-ohm speaker. To hold down temperature 
rise, a metal-tab heat sink for termination to 
a printed-circuit board is built into the eight- 
lead dual-in-line amplifier package. Cost is 
$2.35 from GE distributors. 
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CYLINDER HEAD ù 


HIGH-EFFICIENCY: 
EXHAUST 
MANIFOLD 


5-SPEED 
GEARBOX 


Lively twin-cam engine 
powers a pair of new Fiats 


The high-efficiency, 88-cubic-inch, twin- 
cam Fiat engine delivers 96 hp. at 6,500 
r.p.m. and gives the open two-seater a top 
speed of 109 m.p.h. The four-seater coupe 
will reach 106 m.p.h. Camshafts are driven 
by fiberglass-reinforced belt, as on Pontiac’s 


BELT-DRIVEN OVERHEAD 


open magazine wide at this page, rest it on table, 


BELT-DRIVEN OVERHEAD 
INTAKE CAMSHAFT 


EXHAUST CAMSHAFT 


PLASTIC 
FAN 


Fiat 124 Coupe sells for $2,877.90 
Fiat 124 Spider sells for $3,180.50 


single-overhead-cam six. The chassis is as 
carefully engineered as the power plant, with 
four-wheel power disk brakes (including a 
load-sensitive proportioning device), radial- 
ply tires, all-coil suspension with stabilizers 
front and rear, worm-and-roller steering. 


Now—a midget hovercraft built for kids 
Gangway for small fry! They’ll really be able to 
hot-rod with this tiny hovercraft—it can hit a top 
speed of 15 m.p.h. The vehicle, which costs about 
$350, was recently introduced at an English toy fair. 


TO REMOVE SECTION for loose-leaf binding, 
run your thumb firmly along center fold. 


l 


Then pull out the sheets gently, one at a time. 
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EXTRA! 16-Page 
Special Report: Facts 


Every Car Owner 
Should Know 


GAS =" 


Here is the low-down on what gasoline is and does. 
It will help you judge about additives, octane 
ratings, lead, and detergents—and let you make a 
sound choice as to which product is best for you ù 


By WALLACE CLOUD 


Gontusea about gasoline? Most people are. We're confronted 
by a variety of grades—regular, high-test, economy, superpremium, 
special, extra, and what have you. The grades are supposed to in- 
dicate quality, but the petroleum companies don’t say clearly what 
the labels mean, nor give octane numbers. We've heard a lot 
` about additives, but in some cases it appears that advertising is 
the principal additive. Many people suspect—mistakenly, by the 
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way—that all gasolines on the market are 
pretty much the same. 

Some people who should know better 
also think that, or say they do. An auto- 
mobile-company executive even told me, 
“The difference between regular and high- 
test is simply the amount of tetraethyl 
lead, which determines the octane num- 
ber. Everything else, including additives, 
is exactly the same.” And an official of 
the Federal Trade Commission, the gov- 
ernment’s advertising watchdog, said: 
“There are no differences between gaso- 
lines. They all come out of the same 
pipelines.” 


Asking the right questions 


Fortunately for our cars, that isn’t so. 
I found the technical people who work 
for the petroleum companies and the car 
manufacturers willing and able to talk 
about the facts. As I talked to fuel ex- 
perts in Detroit—at Ford, Chrysler, and 
General Motors—and to gasoline spe- 
cialists among the refiners, and as I dug 
data out of technical publications, I be- 
gan to feel as if I had broken the code of 
confusion that surrounds gasoline. This 
was checked out by the answers I got 
when I asked the right questions. More 
and more I heard, “Don’t quote me, but 

. .” So I won’t be able to identify the 
source of every statement. 

There are considerable differences 
among gasolines (“A range of variation 
in chemical content from brand to brand,” 
said Harold Niles at Ford) —and it isn’t 
just a matter of octane numbers. The dif- 
ferences are likely to become greater as 
time goes on. 

There are kinds of gas on the market 
that are right for any car and type of 
driving. For example, you can buy fuel 
that gives top highway long-trip mileage, 
but it won’t give you good short-trip mile- 
age. By the same token, the gas that gives 
best short-trip mileage provides poor 
highway mileage. 

While there are a few obvious brand 
characteristics—such as Sunoco’s blend- 
ing-pump approach to gas grades in a 23- 
state territory, Amoco’s lead-free premi- 
um (sold in 27 states), and Mobil’s high- 
detergent gasoline—the nature of the pe- 
troleum business makes it near-impossi- 
ble to list all brands and their characteris- 
tics. For one thing, there are 71 companies 
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with sizable retail territories, and many 
more local independents. And there are 
reasons, which I’ll explain, why the indus- 
try is sometimes less than candid in de- 
scribing its products. 

Nevertheless, you can learn to distin- 
guish for yourself among gasolines and 
find the fuel that best matches your 
car’s requirements. You can do such 
comparison shopping by applying an un- 
derstanding of gasoline—and also by using 
your car as a test instrument. 

Gasoline itself is an amazing power 
package. A cupful contains the equiva- 
lent in explosive energy of five sticks of 
dynamite. Its retail price, if you take 
away taxes, is about 10 cents a gallon 
less than it was in the 1920s. It costs you 
a third to a fifth of the price of dis- 
tilled water, ammonia, milk, or Coke— 
and will take you a lot farther. High-test 


“Many people suspect that 
all gasolines are pretty much 
the same . . . Fortunately for 
our cars, that isn’t so.” 


sesocoooocoooooooooooooo 


gas is now a higher-octane fuel than the 
gas burned by fighter planes in World 
War II. A gallon of today’s gas, in today’s 
more efficient engines, can move a ton 
of car close to 50 miles at 40 m.p.h., com- 
pared with less than 30 miles in the 1930s. 
But because we use so many gallons of 
gas to move so many tons of cars—130,000 
gallons a minute are sold in the U.S.— 
we ought to know more about the stuff. 

To become a sophisticated gasoline 
buyer, you have to know some key things 
about the fuel and what it does in your 
car’s engine. That means juggling three 
major factors: the blend of hydrocarbons 
that makes up the gasoline; the antiknock 
quality, usually discussed in terms of 
octane numbers; and the additives the 
manufacturer may or may not put in the 
fuel. These add up to gasoline perfor- 
mance that’s right or wrong for your car 
and your driving needs—a quality that 
was aptly called “driveability” by people 
I talked to at Chrysler. 


Gasoline is many things 


Take one of those gallons of gasoline 
Continued 
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—what’s in it? Many people think gaso- 
line is basically a single substance, like 
alcohol. Actually, no one really knows 
exactly what’s in a particular gallon of 
gas. There are literally hundreds of 
different hydrocarbons in the mixture, 
one petroleum chemist told me. Sure, 
the chemists know a number of very pre- 
cise things about it. Gasolines are speci- 
fied by vapor pressure, a range of boiling 
points, density, and percentages of cer- 
tain classes of hydrocarbons. But they 
don’t analyze for every hydrocarbon. 
That’s in the nature of petroleum re- 
fining, which starts with various kinds 
of crude oil, some as thick and black as 
melted tar, some as thin and colorless as 
water. The crudes are mixtures of hy- 
drocarbons (chainlike molecules of vari- 
ous shapes, with skeletons of carbon atoms 
dotted with hydrogen atoms) plus im- 
purities such as sulfur. Since the hy- 
drocarbons boil at different temperatures, 


Steady increase in octane numbers through late 
1950s means that many drivers with cars designed 
for premium gas through 1954 can now use regular, 
es shown by dotted lines. Bars at right show octane- 


they can be separated by distillation. 
This first step in refining yields heavy 
oils, gaseous fractions, and “straight-run” 
gasoline--typically about 19 percent of 
the original crude oil. 
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“A gallon of today’s gas can 
move a ton of car close to 50 
miles, compared with less than 
30 miles in the 1930s.” 
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Rearranging the molecules 


To increase the yield of gasoline to 
about 45 percent, the refiner breaks down 
heavier oils by “cracking,” and also con- 
verts the light gases into liquids through 
molecule-joining processes. Some of these 
raw materials are poor for use in engines 
since they knock easily, so they are up- 

Continued 


1960 


1965 1967 

number spread, with national average for each grade; 
in any one area, octane numbers available won't 
cover entire range for each grade, but often there is 
considerable overlap locally between grades. 
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graded by “re-forming” processes, which 
rearrange the molecules. (The resulting 
reformates, which are found in all gaso- 
lines, are sometimes called platformate, 
after the platinum catalyst that’s com- 
monley used.) Impurities are also re- 
moved. 

Mixtures of hydrocarbons are fed into 
all these processes, and new mixtures of 
hydrocarbons come out. Their molecules 
vary in size and structure—both of which 
influence what they do in your car; how 
easily they vaporize in the carburetor, 
how smoothly they burn in the cylinders, 
how much energy they can deliver, what 
sort of gunk may be left after burning. So 
the refiner has to come up with a usable 
blend. That’s specified mainly by a dis- 
tillation curve—a graph showing the range 
of temperatures through which the mix- 
ture will boil, and how much has boiled 
off at each temperature. 
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How a gasoline mixture works 
inside your engine 


What happens to the mixture when it 
goes into your car’s engine? When the en- 
gine is cold, the “front end” of the gaso- 
line—the light, low-boiling fractions—vap- 
orizes most easily and is ignited to get 
the motor turning over. The middle frac- 
tions act as kindling to help more gaso- 
line burn and to warm up the engine. 
The midrange of the blend also provides 
quick response for acceleration. The 
“back end,” or “heavy ends’—the high- 
est-boiling fractions—make up a concen- 
trated energy package that furnishes sus- 
tained economical power and good high- 
way mileage. 

Petroleum companies tailor or balance 
blends to arrive at certain desired objec- 
tives. Part of this has to do with climate 
or seasonal requirements; obviously when 


Pistons damaged by knock are shown above and at 
left. Although damage usually is not so severe, 


detonation can crack pistons and valves. 
why you should test your engine for knock. 


This is 


Why engines knock: The se- 
quence at left shows ordinary 
fuel knock. Air-fuel mixture in 
the cylinder is ignited by a 
spark; as the piston continues 
to rise and compresses the 
mixture, with the advancing 
flame front, heating occurs, 
and gasoline ignites sponta- 
neously. At right, knock known 
as pre-ignition may be caused 
by glowing deposit within the 
combustion chamber, or 
caused by deposits in the 
cooling system. Gas antiknock 
quality is related to octane 
number. 
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the weather is cold, it’s necessary to have 
more volatility in the light end. In fact, 
it’s cheap for the petroleum companies 
to provide this by adding butane (by 
itself a gas at normal temperatures; but 
it will dissolve in gasoline). 

Another factor in the tailoring of 
blends is marketing philosophy—the kind 
of “car population” a company is trying 
to sell to; any gasoline is a compromise 
more suited to some kinds of driving 
than others. Theoretically, broad na- 
tional gasoline characteristics are worked 
out cooperatively between the petroleum 
and automotive industries to suit a “tech- 
nical car population” reflecting makes 
and models in use. But the relationship 
between the industries is “more push-pull 
than cooperation,” one auto engineer said. 
In the final analysis, each company sets 
its own specifications for its gasoline. 

A company’s marketing philosophy is 
influenced by its refinery situation—the 
type of crude oil being processed, the 
kind of refinery equipment it has, and the 
demand for other products (such as heat- 
ing oil, aviation gasoline, or jet fuel) be- 
ing made at the same time as automotive 
gasoline. That’s an important reason why 
the industry is so cagey about spelling 
out the composition of its products. If 
blends were clearly described, standard- 
ized, or regulated, companies would be 
less free to respond to fluctuations in de- 
mand for various products. As it is, they 
can make up blends in a number of ways 
to arrive at roughly the same perfor- 
mance characteristics. 

One way the automobile engine is par- 
ticularly demanding is in its tendency to 
knock when it burns certain classes of 


hydrocarbons. Actually, all hydrocar- 
bons are capable of knocking under ex- 
treme conditions, but some, particularly 
those called olefins and aromatics, are 
more sensitive when the motor is work- 
ing hardest. So the blend has to provide 
reasonable antiknock quality to meet en- 
gine requirements. 

“Ordinary fuel knock’’—as distin- 
guished from more exotic types such as 
“wild ping” (in which the fuel doesn’t 
burn normally) or “rumble”—is caused 
by high compression plus deposits. The 
air-fuel mixture in the cylinder is sup- 
posed to burn smoothly, at a controlled 
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“Petroleum companies tailor 
or balance gasoline blends 
to arrive at certain 
objectives. Part of this 

has to do with climate or 
seasonal requirements.” 


rate, not explosively. That produces a 
steady shove—as much as three to four 
tons—against the piston. But compression 
—by the piston and also by the advancing 
flame front as fuel burns in the cylinder— 
can heat the vapor to the point where it 
ignites spontaneously. This detonation is 
like a hammer blow, delivering an addi- 
tional 200-300 pounds per square inch lo- 
cally, and can crack pistons or damage 
valves; at the very least, it wastes power, 
producing excess heat that’s carried off 
by the cooling system and exhaust, re- 
sulting in fewer miles per gallon. 
Continued 
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Obviously knock is influenced by the 
compression ratio of the engine (how 
many volumes of air-fuel mixture are 
squeezed down to the final volume of the 
combustion chamber). As compression 
ratios have increased over the years, the 
knock-resisting qualities of gasolines 
have also had to improve. In the last few 
years, though, compression ratios have 
leveled off (and have even decreased in 
some cars), largely due to antipollution 
measures, so octane numbers have corre- 
spondingly stood still. 

Compression ratios have stabilized at 
around 10:1, due to pollution problems 
and also due to problems in combustion- 
chamber design that have shown up above 
10.5:1. “We would fight the design prob- 
lem if there was an incentive,” said one 
automotive engineer. Ford’s Ray Potter 
said a 105-octane gasoline would allow 
practical increases in compression ratio 
of engines; even 130-octane fuel could be 
used eventually, he thinks. Ford now re- 
gards 16:1 as the theoretical compression- 
ratio limit, 12:1 as the practical limit. Pot- 
ter said an experimental engine with a 
compression ratio of 11.5:1 is being tested 
at Ford, and seems able to deliver 25 miles 
per gallon on 103-104-octane gasoline. 
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Detergents added to gasoline play an important part 
in keeping today's carburetors running smoothly. 
They clean out carburetors made for precision meter- 
ing of gasoline and air to burn leaner mixtures in 
order to reduce air pollution. Other additives are 
used to prevent carburetor icing and plug fouling. 
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What is octane number? 

The octane number refers to a method 
of measuring antiknock quality by com- 
parison with a highly knock-resistant 
hydrocarbon, pure iso-octane. A gasoline 
equivalent in knock resistance to 100-per- 
cent iso-octane has an octane number of 
100; a gas equivalent to 80 percent iso- 
octane has an octane number of 80; and 
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“Chances are you don't really 
know the octane requirements 
of your car, even though the 
manufacturer tells you to use 
either regular or premium." 


soon. In the laboratory, the fuel is tested 
in a single-cylinder engine in which the 
compression ratio can be adjusted until 
knock is detected by means of a detona- 
tion meter. There are two standard ways 
of using the same test setup to arrive at 
ratings known as the Research octane 
number and the Motor octane number. 
The ratings you usually hear about are 
Research numbers, but the Motor method 
is more severe, and usually results in a 
lower octane number for the same gaso- 
line. The spread between Research and 
Motor octane numbers is called the “sen- 
sitivity” of the fuel, and reflects the 
low-speed vs. high-speed antiknock com- 
position of the blend. Sensitivities of 
gasolines average around seven or eight 
octanes; anything over 10 is considered 
high by petroleum engineers. 

Neither of the laboratory numbers real- 
ly expresses the all-around antiknock 
performance of gasoline in a car's engine, 
a rather elusive quality known as Road 
octane. Roughly speaking, petroleum en- 
gineers say, Research octane indicates 
knock resistance in engines heavily loaded 
at low engine speed (as with manual 
transmissions), while Motor octane re- 
flects performance in engines highly 
loaded at high speed (as in cars with 
torque-converter transmissions). The pe- 
troleum industry tends to think of Road 
octane as an average of Research and Mo- 
tor numbers (which, incidentally, corre- 
lates with octane requirements of cars 
with the Hydra-Matic transmission used 
in GM cars from ’46 through ’63. 


ORDINARY GAS 


DETERGENT GAS 


Cleaning action of a high-detergent gasoline is shown 
in these dramatic cutaway photos. At left are a valve 
cover (top), and a carburetor throat (below it) after 


All of which may seem a bit academic, 
but it’s worthwhile to get a feel for the 
meaning of octane numbers. Octane is 
a rather complex subject. Chances are 
you don’t really know the octane require- 
ments of your car, even though the 
manufacturer tells you to use either regu- 
lar or premium gas, based on the compres- 
sion ratio of the engine and other factors. 
Manufacturing tolerances are such that 
two “identical” cars may have octane re- 
quirements up to 10 numbers apart; and 
as engine deposits build up during the 
first 10,000 miles of driving, the octane re- 
quirement rises as much as 10 numbers. 
Car manufacturers say they try to allow 
for these variations, but admit that they 
create an unknown number of borderline 
cars—cars designed for regular gas but 
requiring premium; or designed for pre- 
mium but which can use regular. 

The latest industry and government 
surveys show that national average octane 
numbers are about 94 Research (86 Mo- 
tor) for regular gas, and about 100 Re- 
search (92 Motor) for premium. But 
these are averages, reflecting the fact that 
there are gasolines on the market cover- 


using ordinary gas. At right are the same parts, but 
after using detergent gasoline, says Mobil. Both sets 
of parts were run for several thousand miles. 


ing the whole span from Research octanes 
90 to 104, and Motor octanes 81 to 101. 

Partly the variations are due to climate 
and altitude—cars don’t need as much 
knock resistance at high altitudes, and gas 
companies adjust octanes accordingly; 
high humidity has the same effect, but is 
usually offset by high temperature, which 
increases octane requirements. But part- 
ly the spread is due to grade-to-grade and 
brand-to-brand variation: subregular econ- 
omy grades, regulars that are really close 
to economy grade, regular regulars, regu- 
lars that are really intermediates, actual 
intermediates, premiums that vary con- 
siderably, and superpremiums. 


What lead additive does 


To meet the octane requirements of 
cars, the petroleum companies theoreti- 
cally can use two routes: They can put 
high-octane hydrocarbons in the blend, 
or they can use that almost magical addi- 
tive, lead antiknock compounds. A tea- 
spoon of tetraethy] lead (sometimes tet- 
ramethyl lead) per gallon can increase 
antiknock quality 10 to 15 octane num- 

Continued 
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bers. How it works is still something of a 
mystery, but the general technical expla- 
nation is that it stops certain chem- 
ical chain reactions in the combustion 
process. 

In practice, most companies use a com- 
bination of both approaches. Lead doesn’t 
have the same effect on all hydrocarbons 
in the blend, and it’s desirable to have a 
balanced octane across the boiling range 
of gasoline. During acceleration, for ex- 
ample, the engine is running mostly on 
the light ends and midrange of the fuel, 
and these should be able to satisfy the 
car’s octane demand. 


“All the people I spoke with 
were highly in favor of 
detergents, and said they 
expected to see more use of 
them in gasolines.” 


Cr 


Under pressure to reduce air pollution 
by automobile exhaust, many automotive 
engineers would like to see less lead or 
none at all in fuel. The petroleum indus- 
try as a whole indicates that this would 
require massive amounts of new refinery 
equipment ($4.25 billion worth), which 
would raise the retail cost of gasoline 
by two cents a gallon. The American 
Oil Co. does sell a lead-free high-octane 
gasoline, Amoco Super Premium, which, 
in fact, costs one to two cents a gallon 
more than most premiums. 

Lead is an additive that introduces a 
need for other additives. Alone, it has a 
tendency to form engine deposits, so it 


always comes with scavengers, chlorine 
or bromine compounds. Lead also plays 
a part in spark-plug fouling deposits, 
which tend to short-circuit plugs and 
cause misfiring. Some major brands of 
gas include phosphorus compounds (such 
as Shell’s TCP which originally stood for 
tri-cresyl] phosphate but has since been 
modified), which increase the electrical 
resistance of such deposits. 

Detergents are included in most pre- 
mium gasolines to keep some motor parts 
clean. They have an important effect in 
the carburetor. Precision metering of both 
gasoline and air by the carburetor is vital 
to allow engines to run on a leaner mix- 
ture in order to reduce air pollution. 
Carburetors thus are manufactured to 
closer tolerances, and, under some con- 
ditions, detergents may help them. 

Mobil has introduced a “detergent gas- 
oline” containing a new additive that 
allegedly “goes beyond ordinary carbu- 
retor detergents.” Mobil spokesmen said 
it reduces deposits on intake valves and 
keeps the whole engine cleaner (it gets 
into the oil, too, and supplements oil de- 
tergent). They particularly emphasized 
cleaning effects in the positive crankcase 
ventilation system, a potentially trouble- 
some antipollution rig. The new detergent 
dramatically clears clogged PCV valves, 
they said. But some spokesmen for the 
car industry tend to minimize the role 
of gasoline detergents in cleaning PCV 
valves. They say the right oil is the most 
important factor. 

All the people I spoke to were highly 
in favor of detergents, and said they ex- 
pected to see more use of them in gaso- 


Today’s increased octane ratings can cut your gasoline bills 


Many older cars take advantage of the 
fact that octane numbers have increased 
over the years. 

Cars built for regular gasoline through 
the early 1960s can probably use economy 
grades such as Gulftane, Amco Econogas, 
Skelly Powermax, Champlin’s U.S. Motor, 
Century C, or Chevron Economy (to men- 
tion those distributed in the largest num- 
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ber of states). Economy grades range 
from 91 to 93.7 Research octane; in some 
parts of the country octane ratings of econ- 
omy gas are just as high as those of regular. 

Similarly, cars intended for premium gas 
through 1956 or 1957 can probably use 
today’s intermediate grades, such as Gulf 
Half/Half, Humble’s Esso Plus, and Enco 
Plus, Site’s Cresyl 98, Lion’s 520-540-560, 


lines. Some automotive engineers ques- 
tioned whether there is enough detergent 
in most gasolines to be effective. 

At Chrysler, Dwane Miller and E.W. 
Beckman emphasized the value of anti- 
icing additives, which also work in the 
carburetor. Carburetor icing is not some- 
thing that happens in very cold weather, 
but at temperatures of 30 to 50 degrees, 
with high humidity. The volatile hydro- 
carbons of the fuel blend, evaporating 
in the carburetor, act as a refrigerant 
and freeze moisture on the throttle valve. 
This blocks the valve at the idle position, 
and causes “cold stalling”—stalling when 
you slow down or stop before the engine 
is warmed up. 


What anti-icing additives do 


Two kinds of additives deal with this 
problem: the antifreeze type, which lowers 
the freezing point of the moisture, and 
the surface-active type, which coats car- 
buretor surfaces and keeps ice from stick- 
ing. Gasolines may contain either or both 
types. The Chrysler men said gasolines 
vary in dosage of these additives, and may 
not contain enough to handle the job 
under severe conditions. 

Gasolines also contain other additives 
—antirust agents, antioxidants, inhibitors, 
and metal deactivators. These mostly 
prevent the gas from deteriorating dur- 
ing storage at refineries and in service- 
station tanks. 

Among the experts, the additives gas 
companies put into gasoline are univer- 
sally regarded as “goodies”—meaning 
they are useful, even though you may not 
be aware of what they’re doing in the 


Seaside Special, Bulk’s Bulko Special, or 
Certified’s Half & Half. 

Intermediate grades range in Research 
octane from 94.5 to 97.5; they overlap the 
higher-octane regular gasolines, seldom ex- 
tend as high as the lowest-octane premi- 
ums. Regular grades today range from 
91.1 to 95.6 Research octane, and pre- 
miums across the country range from 97.3 
to 101.2. 

The premiums don’t reach as high in 
octane numbers as the superpremiums, 


Two PCV valves are being examined after runs with 


different gasolines. Clean one (left), Mobil says, 
was run with a detergent gas; gummy one (right), 
with ordinary gas. Detergents also clean other parts. 


engine (that applies particularly to de- 
tergents). Generally speaking, the pre- 
miums contain more of the additives, in 
more effective quantities, and some reg- 
ular gasolines contain virtually none. 


On-the-spot blending pumps 


An exception to the rule that premium 
has more additives than regular, I was 
informed, is Sunoco gasoline. Sunoco’s 
blending pump lets you choose among 
eight separate grades, from a 93 Research 
octane economy grade to a slightly-less- 


than-104 Research octane superpremi- 
Continued 


such as American Super Premium, Amoco 
Super Premium, Hi-Fy, Ashland A-Plus, Di- 
rect Ethyl, Thornton’s T-Bird, Chevron Cus- 
tom Supreme, Time 100, or Quincy Super 
PowR Plus. The superpremiums cover the 
102.3 to 103.5 Research-octane range. Of 
course the eight grades of Sunoco gas, and 
those of a few smaller companies also us- 
ing blending pumps, span a broad octane 
spectrum. Companies using blending 
pumps include Hancock, Murphy, Conoco, 
El Paso Natural Gas, and British Petroleum. 
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um, with 144 octanes between steps, 
which are blended on the spot from two 
underground tanks. One petroleum-com- 
pany expert said all blends have the 
same additives—an antifreeze, carbure- 
tor anti-icing additive, detergent, antioxi- 
dant, and antirust additive. 

The technical men were universally 
scornful of “mouse-milks’”—additives you 
can buy to put in the gas tank yourself. 
They’re not needed, generally don’t do 
any harm but don’t do any good, and 


“There's no reason to pay for 
more octanes than your car 
needs. On the other hand, if 
you want something you can 
get in a more expensive grade 
of gasoline, the extra octanes 
won’t do any harm.” 


Cee eesecesecersesseresees 


those that claim to clean up the engine 
dramatically may contain corrosive sub- 
stances. Only Dri-Gas got a few kind 
words—“It works when you need it, but 
that’s not often.” 

That’s the basic story on what gaso- 
line is and does. Now, what can you do 
with the information? A lot. You can 
use it to make sound choices among the 
gasolines available. 

Driveability is defined as the ability of 
a gasoline to enable your car to respond 
to the maneuvers required by the driving 
situation. You use your car, in normal 
driving situations, as a testing system to 
determine whether you’re getting what 
you need. 


Shop around among brands, grades 


The approach is to shop around among 
the brands and grades of gasoline avail- 
able in your area, keeping an eye on two 
basic aspects of fuel quality: antiknock 
behavior and the driveability properties. 
Your choice of gasoline should depend 
on judgment of both factors. You may 
also want to weigh additives in making 
your decision. Keep in mind that there 
are likely to be significant differences 
between gasolines of the same grade but 
of different brands; you should also con- 
sider the possibilities inherent in the 
special grades—economy, intermediate, 
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and superpremium—and of the blending- 
pump gasolines. 

Ideally, tests should be made after 
your car has been tuned up, since im- 
proper engine adjustment has too big an 
effect to be offset by improvement in 
gasoline performance. Ignition timing is 
particularly important in determining oc- 
tane requirements, and should be checked 
with the engine running. 

Your engine’s octane requirement must 
be satisfied. There’s no way to actually 
measure the octane number of a gasoline 
with your car, but the exact number 
doesn’t matter. The important thing is to 
observe the antiknock performance of the 
fuel. If other aspects of gasoline per- 
formance are satisfactory, there’s no rea- 
son to pay for more octanes than your 
car needs. On the other hand, if you 
want something you can get in a more 
expensive grade of gas, the extra octanes 
won’t do any harm. 


Checking knock in your engine 
Determining antiknock performance is 
essentially a matter of listening to the 
engine, but this must be done under the 
right conditions. High engine tempera- 
ture increases octane requirements, so 


FUEL ENERGY 
100% 


30% COOLING LOSSES 


33% EXHAUST LOSSES 


3% FRICTION LOSSES 


4% PUMPING LOSSES 


Only 30 percent of actual energy content of gas is 
delivered as useful power to the engine. But type of 
engine and type of driving may affect this. Among 
gasolines, there is little difference in energy content. 


the engine must be fully warmed up. On 
the other hand, high humidity decreases 
octane requirements a couple of numbers, 
so tests made on a very humid day may 
not hold up in dry weather. 

Engines knock under maximum load, 
so the time to watch out for knock is 
during acceleration or while climbing a 
hill (or while accelerating up a hill). 
But keep in mind that maximum load 
depends on the type of transmission. If 
you have a stick shift, that will be at low 
engine speed: accelerating in high gear 
from 10 to 20 m.p.h., or pulling out of 
traffic at a stop light. Torque-converter 
transmissions can’t be loaded at low 
speeds; higher engine speed results when 
the gas pedal is floored. Such cars knock 
under high-load-high-speed or high-load- 
intermediate-speed driving conditions. 
Cars with Hydra-Matic knock at low to 
intermediate speed under high load. 

High-speed knock can be particularly 
damaging to the engine, and may be dif- 
ficult to hear if the noise level is high, so 
it pays to be alert to the engine when 
driving a heavily laden car at turnpike 
speeds. On the other hand, a light, low- 
speed “trace” knock does no particular 
harm to the engine. 

High-performance cars are, of course, 
particularly demanding in octane re- 
quirements. Your car may be discrimi- 
nating in detecting the octane sensitivity 
of a gasoline; if there is transient knock 
during sudden acceleration, it may be 
due to “splitting” of the fuel in the in- 
take manifold, with light hydrocarbons 
of low octane value reaching the cylin- 
ders ahead of the heavier components of 
the blend. That would seem to call for 
gasoline with a better-balanced octane 
distribution. 

There is another approach to octane, 
usable within narrow limits. You can 
decrease the octane requirement by re- 
tarding the ignition slightly. Or if you 
have octanes to spare, you can get a very 
slight gain in power and fuel mileage by 
advancing the spark. In either case, 
there’s an important caution: Make sure 
that the setting does not exceed the maxi- 
mum permissible range specified by the 
car manufacturer. 

With the octane requirement taken 
care of, you can take a look at other 
characteristics of the gasoline blend. 


Some of these are especially important 
in the winter, but their reverse effects 
show up in warmer weather. 

Starting problems (if due to gasoline, 
not engine troubles) have to do with the 
“front end”—the light, low-boiling-point 
fractions of the blend. When you start 
your car with a cold engine, these light 
components vaporize first and provide a 
combustible mixture with air in the cyl- 
inders. If the gasoline doesn’t have 
enough low-end volatility, the car won’t 
start. This is most important in winter; 
fortunately, it’s easy and cheap for the 
gas companies to improve front-end vola- 
tility by adding butane and pentane to 
the blend. 

If there’s too much front-end volatili- 
ty, though, you run into problems in 
warmer weather. Vapor lock is one such 
problem; it occurs when bubbles block 
the fuel line or the fuel pump. A related 


“High-speed knock can be 
particularly damaging to the 
engine, and may be difficult to 
hear if the noise level is high.” 
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problem is hot-starting trouble—you’ve 
stopped the engine after it’s well warmed 
up, and it won’t start again. This is 
caused by gasoline continuing to evap- 
orate in the carburetor and filling the 
intake manifold with a too-rich mixture 
of fumes. (The cure is the same as for 
flooding: You wait a little while and try 
again.) These difficulties tend to occur 
during unusually warm weather in the 
spring, when gas stations still have winter 
fuel on hand, automotive engineers say. 

The midrange of the gasoline blend 
affects a number of driving characteris- 
tics that you can spot. This portion of 
the mixture controls the smoothness dur- 
ing the warm-up period. Since 80 percent 
of automobile trips in the U.S. are under 
10 miles, and it usually takes from 4-7 
miles to fully warm up an engine, you 
can see that this portion of the mixture 
is quite important. 

If the midrange boiling points are too 
low, you may run into carburetor icing 
during cool, humid weather. Stalling can 

Continued 
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also occur after starting a hot engine. 
Bubbling of the gasoline in the carbure- 
tor, and consequent poor metering of the 
fuel-air mixture, is the cause. This is 
also a function of the density of the gas- 
oline; carburetors today are designed 
with narrower tolerances to keep the 
mixture lean and reduce pollution. If the 
fuel is too light, the carburetor will meter 
a leaner mixture than the cold engine can 


Ce 


“Ninety percent of automobile 
trips in the U.S. are under 10 
miles, and it usually takes 
about seven miles to warm up 
an engine.” 


handle. This may result in surge—the 
car feels as if it’s running out of gas, 
then picks up again, repeatedly. How- 
ever, the same sort of problem can be due 
to poor spark timing, borderline spark 
plugs, or dirt in the carburetor, E. L. 
Beckman of Chrysler said. 

Beckman pointed out that the midrange 
of the blend illustrates some of the con- 
tradictory elements of gasoline perfor- 
mance. High midrange volatility pro- 
motes fast, smooth warm-up. The heavier, 
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less-volatile gasolines, however, minimize 
surge during warm-engine operation, and 
generally give better long-trip fuel econ- 
omy. 


What distillation curves show 


If you look at typical distillation 
curves of the various grades of gasoline, 
you'll notice that regular and economy 
grades tend to have lower boiling points 
across the midrange than premium and 
superpremium. This would suggest that 
those grades are better for starting and 
warm-up than more expensive gasolines. 
Some of the experts agreed that such is 
the case. However, it’s also apparent 
from the wide brand-to-brand variation 
in the data that the lower-priced grades 
are not as well controlled in midrange 
characteristics. 

The distillation curves also show that 
the heavy-end boiling points of the low- 
er-priced grades tend to be higher than 
those of premium and superpremium. 
This means, automotive engineers say, 
that regular and economy grades are 
likely to produce more engine deposits, 
gum, crankcase dilution, and spark-plug 
fouling, especially in short-trip driving, 
when the engine doesn’t run hot for long 
enough periods to burn out such con- 
tamination. Those are effects of gasoline 
performance that you won’t notice easily 
—but the heavy-end characteristics also 

Continued 


Key to gasoline blends is 
the distillation curve, 
which shows the percent 
evaporated over the boil- 
ing point of gasoline. Fac- 
tors affected by the light, 
midrange, and heavy por- 
tions of the blend are 
shown at left, and elbow 
the curve. Among the fac- 
tors involved are: long-trip 
economy, short-trip econ- 
omy, Carburetor icing, hot 
stalling, warm-up, acceler- 
ation and power, smooth- 
ness. Improvement of 
these factors results from 
fiddling with blends to 
raise or lower correspond- 
100 ing segments of the curve. 


DISTILLATION CURVES OF 
TYPICAL SUMMER GASOLINES 
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TYPICAL WINTER GASOLINES 
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Distillation curves of winter and summer gasolines 
show variation from grade to grade in qualities re- 
quired by motor vehicles. (See diagram on opposite 
page for interpretation of these curves.) Curves are 
based on data from the U.S. Bureau of Mines for 
winter 1966-67, and for summer 1967. Gray out- 
lines in background show theoretical permissible 
range of variation for each season; note how gaso- 
lines deviate from seasonal working range. Oil com- 
panies tailor or balance fuel blends to arrive at 
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certain desired objectives. Part of this has to do 
with these seasonal requirements; obviously, when 
the weather is cold, it’s necessary to have more vol- 
atility in the light end. In fact, it’s very cheap for the 
gas companies to provide this by adding butane (by 
itself a gas at normal temperature, but dissolving in 
gasoline), a waste product of some refinery process- 
es. Meaning of the curves for you: Buy the gas that 
gives you the particular kind of qualities you need for 
your engine and your kind of driving. 
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affect mileage, which is something you 
can measure yourself. 


Different gasolines for different driving 


Not that it’s easy to evaluate gasoline 
mileage. One of the confusing factors is 
that different types of gas tend to give 
different kinds of performance on long 
trips at turnpike speeds and in short-trip, 
local driving. You may want to experi- 
ment with using one kind of gas for va- 
cation trips and another kind for driving 
around town. 

According to an engineer at one of the 
major petroleum companies, a three- 
seven-percent difference in miles per gal- 
lon can be measured in highway-type 


“On one thing, all the 
automotive engineers agree: 
Any major brand of gas will 
give you safe, reliable 
performance.” 
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driving. In short-trip driving, the differ- 
ence can be substantially greater—up to 
15 percent. 


Why gasolines differ in performance 


The explanation of the difference be- 
tween the two kinds of driving goes this 
way, according to D. E. Foringer of Gulf 
Research and Development Co.: The 
heavy, high-density hydrocarbons con- 
tain more energy than the light and 
midrange fractions (although differences 
in total energy content between fuel 
blends are negligible); thus they can de- 
liver more economical power—if they get 
burned. On a long trip, the engine is 
thoroughly warmed up for long periods, 
and the most miles per gallon can be 
obtained from heavier gasoline, such as 
the regular grades. 

On short trips, however, the warm-up 
period represents a considerable percent- 
age of total driving time. Much of the 
heavy ends simply goes out the exhaust 
pipe. A lighter gasoline—like many 
premiums and superpremiums—gives you 
more energy, and wastes less fuel. 

Whether that adds up to less cost per 
mile is another question. A high-com- 
pression engine burns a leaner mixture 
and gets better mileage, but it needs 
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higher-octane fuel. A low-compression 
engine uses cheaper fuel. Only experi- 
ence with your car can deliver the answer. 

Cost per mile may not be the only 
important consideration, of course. Even 
if your car’s octane requirements are per- 
fectly satisfied by regular gas, some 
premiums and superpremiums will give 
you a little more action—more responsive- 
ness—than some regulars. It depends 
on what’s available in your area, and 
how your car handles. Then, too, many 
regulars won’t give you the additives— 
or as much of them—that you get in most 
premiums. How important that is can 
depend on local conditions. If you spend 
a lot of time crawling along in heavy 
traffic, your carburetor is ingesting other 
people’s exhaust fumes, and a carburetor 
detergent becomes more valuable. 

On one thing all the automotive engi- 
neers agree: Any major brand of gas 
will give you safe, reliable performance. 
The independent companies are more 
variable. Some of them sell high-quality 
gas—in many cases purchased from the 
major producers but blended to their 
own specifications. Some of the inde- 
pendents even hire computer services to 
help them juggle blending economics. 
Ethyl Corp., a major supplier of tetra- 
ethyl lead and other additives, runs such 
a service, I learned when I visited Ethyl’s 
Detroit testing facilities. On the other 
hand, it’s still true that some independent 
petroleum companies sell fuel of dubious 
quality. 


You're in the driver's seat 


It’s not true that you have to use sev- 
eral tankfuls of any one brand before you 
can tell if it’s any good. Some things 
take time to evaluate, of course. But you 
can tell from the feel of the engine wheth- 
er gas is good or bad, even if you put in 
half to three-quarters of a tankful, I was 
assured by one well-qualified petroleum 
engineer. He said your subjective im- 
pression of how the engine is running 
often reflects the cylinder-to-cylinder 
distribution of the gasoline fractions. The 
gasoline companies are very much aware 
that people are making such seat-of-the- 
pants judgments of their products all the 
time, and they care—they want your busi- 
ness. Why not give them a run for the 
money? You're in the driver’s seat. 0 


Shop Talk 


By ROBERT P. STEVENSON 


Get acquainted with this brad driver—if you don’t know it now 


Some time ago a friend remarked to me that one of the most useful 
small tools he owns is a brad driver made by Hyde Tools, Southbridge, 
Mass. I didn’t know the tool, but I got one—and now agree with my 
friend’s estimate. A magnet in the barrel holds a brad while you posi- 
tion, drive, and countersink it. This is much better than holding the 
tiny nail in your fingers while trying to hammer it. The driver is 
priced at about $3. Hyde tools are on display in most paint stores. 


Now they tell us: That 14” drill bit isn’t good for very much 


If you place high value on the 4” drill bit in your high-speed set, 
better get set for a shock. Listen to this: 

“What good is a 4” (E) drill? It’s too small for a tap drill for 
a 5/16” screw and too big for a tap drill for a 1⁄4” screw; it’s too 
small for a clearance hole for a 1⁄4” screw and too big for a clearance 
hole for a #10 screw; it’s too small to take a .250” dowel but too big 
to provide adequate reaming clearance for a .250” dowel.” 

That quotation comes from a seminar on machine tools conducted 
by Arthur D. Little, Inc., management consultant for major manu- 
facturers. The discussion went on to ask what, then, a 14” bit is good 
for. The conclusion was that it’s good only for making drain holes and 
other such jobs where bits of a lot of other sizes would do just as well. 
Out of 119 other standard drill sizes, the study found 77 others just as 
useless. These 41 sizes were declared to be really useful: 

No. 36, 7/64, No. 33, No. 29, No. 25, 5/32, No. 21, 11/64, 3/16, No. 7, 
7/32, 15/64, F, 17/64; 9/32, 5/16, 21/64, Q, 11/32, 23/64, 3%, 13/32, 
27/64, 7/16, 29/64, 31/64, 17/32, 9/16, 37/64, 19/32, 21/32, 11/16, 
23/32, 34, 49/64, 13/16, 7%, 59/64, 15/16, 63/64, 1”, 

Many makers who put out sets of drills haven’t yet gotten the word 
—and still offer sizes not in this list. But for the greatest utility, 
you can now be more choosy when you add to your bit collection. 


A book worth nonng: “Dremel Handbook of Hobbies, Crafts & Projects” 


This book provides useful hints on 
what to do with, and how to use, suck 
tools as the Dremel hand grinders, 
Moto Shop, and electric engraver. It 
also contains a wide range of proj- 
ects—from the pineapple-style lamp 
shown here, to such big projects as 
a 12-foot rowboat and a patio love 
seat. In addition to sponsoring the 
book, Dremel has established a Proj- 
ect Assistance Council. This is com- 
posed of experts in various hobby 
fields. These experts will answer 
questions about hobbies covered in 
the book. Order it by sending $1 to 
the Dremel Mfg. Co., 4914 21st., 
Racine, Wis. 
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Split visor displays map. A roll-up map 
mounted behind the window of this top- 
hinged sun visor could make it easier for 
you to follow a road, locate streets, or spot 
landmarks as you drive. Slotted roller bars 
at top and bottom would grip the ends of a 
strip map. Turning knurled knobs at one 
end of the visor would wind and unwind the 
map to bring a wanted area into view. 
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Truck awning protects load. 
A sliding panel just below the 
roof of a truck, trailer, or 
freight car, according to this 
recent patent, could protect 
cargo from rain during load- 
ing and unloading. A hand 
or motor-driven crank would 
extend a canopy on either 
side of a side-loading vehicle 
or over the tailgate of a truck. 
Alternate construction would 
employ hinged panels or a 
roll-up canopy of flexible slats. 


Two-part cooler frees window. The evapora- 
tor and condenser sections of this air con- 
ditioner would be built into separate cabinets, 
with one mounted inside the house, the oth- 
er outside. They’d be connected by tubes 
through drilled holes in a window casing or 
a wall. The setup would leave no openings 
to seal off, and the window (rising or slid- 
ing) would be completely unobstructed. 


Swing arm holds door open. This check on 
an outward-opening door would hold it open 
against wind, vibration, or the pressure of 
an automatic closer. It could be mounted in 
minutes on the frame. A rubber-tipped 
screw and locknut would set the desired 
opening. To close the door, you’d swing the 
check back to lie against the inside wall. 


Nonwoven carpet made from frozen yarn. 
This inventor would machine-bundle strands 
of piling material into long blocks contain- 
ing an endless variety of internal patterns. 
The blocks would then be wetted, frozen, and 
sliced into squares. Cemented to a backing, 
the squares could be assembled into carpets 
or laid separately, like tiles. 


Fluid pressure extends spear gun. A spear 
fisherman would have a longer reach on dan- 
gerous quarry if he carried a spear gun like 
this. Compressed air or CO:, carried in a 


The following patents have been issued on these inven- 


tions: awning—N¢ von 3,292,971 to S. J. Zucker, 
Brooklyn, N. AT S ‘No. 3,293,784 to A. Krei, 
Essexville, Mich, ondition ene. 3,296,820 to R. 


R. Bauman, ietan Wis.; check—No. 3,341,- 
240 to G. E. Hazard, Rochester N. N.Y.; 


Process 
and apparatus—No. 3,359,147 to Paul E. Miller, Norris- 


backpack tank, would extend the tıp of the 
telescoping spear and inject a fish it strikes. 
A sedative could be mixed with the pressur- 
izing gas to bring the fish in alive. 


town, Pa.; Spear gun—No. 3,354,572 to Hollie T. Dean, 
Williamsport, Md. 

Copies of patents may be ordered, by number, from 
the Commissioner of Patents, Washington. D.C. ‘20231. 
at 50 cents each. To write to an inventor, if the address 
above is insufficient, address him (by name and patent 
number) in care of the Commissioner of Patents. 
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PERSONAL-USE REPORT: 


Low-Cost Way 
to Own a Shaper 


You don’t have to spend several 
hundred dollars. You can 
assemble this kit for peanuts 


By HARRY WICKS 


shaper for $14.95? Can a kit at that 

price yield a tool that actually per- 
forms shaper operations—a tool that’ll 
give your projects the professional look 
that more expensive factory-assembled 
shapers do? I was curious, so I got a kit 
from the American Machine and Tool 
Co., Royersford, Pa., to find out. 

There are several good reasons for 
wanting a shaper. It saves the shop time 
you’d waste adapting other tools to shap- 
er jobs. And you no longer are limited 
to conventional moldings—cutters can be 
mounted in pairs and you can design 
your own patterns. But the best reason 
for owning a shaper is that there are cer- 


Shaping with guides—the method used most often— 
posed no problems for this shaper. The fence is 
easy to adjust and can be locked securely in place. 
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tain jobs that only this tool can handle. 

Does the kit work? You bet it does. I 
was able to use all four standard methods 
of working with a shaper—some easily, 
and some not so easily. Here’s how the 
rig stacked up. 

Guides. Since guides (fence, pins) are 
the most common and safest way to use a 
shaper, I started testing here. There were 
no problems with the fence assembly. 
The two parts align perfectly for partial 
edge cuts and the rear fence is easily ad- 
justed for full edge work. The pin in- 
serts work, too; but using both pins limits 
work radius. You can remove one, but I 
didn’t feel very secure that way. I made 
a simple jig (below, right). 

Collars. When guides can’t be used 
(for irregular or curved work), you must 
switch to collars. With these, you usual- 
ly get a slight scoring on the workpiece. 
There was some scoring with this tool, 
too, but far less than I expected. It’s not 
a serious problem; the marks are light if 
the collars are kept clean and the work is 
handled properly. 


Shaping with patterns also rated A for smooth per- 
formance. Trick is to make sure that the pattern 
edges are sanded smooth and oiled for free running. 


HEIGHT 
ADJUSTMENT 


MOUNT 


BRACKET 


Patterns. To be really worth shop 
space, a shaper must be able to tackle 
pattern work. This one does it easily. 
Using a pattern, you can work an entire 
edge safely in one pass—an operation not 
possible any other way. 

Forms. Because you build the box, this 


For shaping circular work, the fence and hold-down 
assemblies are removed and pin inserts are used. 
Pins work fine on outside cuts (as seen above), but 


Parts that make up kit are identified at left 
—you build the box to house them. Bigger 


box is preferable to one shown. By com- 
bining several cutters on the spindle 
(above), you can create your own moldings. 


rig isn’t equipped to receive the form 
most often used—the sliding jig. But, if 
you build the box large enough, a groove 
can be routed in the top to accommodate 
I plan to rebuild 


shop-built sliding jigs. 
to gain this advantage. 


b 


5] 


the work radius is limited. Building a special jig 
(above, right) provides a sturdy bearing surface for 
work that can’t be shaped using the pins. 
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PATIO BENCH 


Build this bench on Saturday— 
use it on Sunday. It gives extra 
seating and doubles as a service 
table without crowding the patio. 
For real comfort, the bench should 
stand 17” above the patio surface, 
and the front edge of the seat should 
line up with the patio edge. Find 
the cutoff point on the stringers the 
easy way: Attach slightly over- 
length two-by-fours and, with a 
level, plumb up from the patio edge, 
mark, and cut. Use screws, dowel 
plugs, and waterproof glue to as- 
semble the seat. Sand well and fin- 
ish the wood with redwood stain. 
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3 Projects t 
d 


~a 


Improve Your Home 


SOOKSHELVES 


Good-looking bookshelves don’t have 

o be a lot of work to build. The unit at 

eft can be built easily in a weekend be- 

ause there are no complicated construc- 

ion details. It’s made of 34” plywood, 

luminum bar and angle (also 3⁄4”), and 
hardboard. 


empered 

Start by building the base. Since the 

init will be painted, butt joints can be 
4 turdi 


o size after the door track is in the cabi- 
et. The legs used are the ready-made 
ariety available at lumberyards and 
ardware stores. 

Use pan-head sheet-metal screws to 
asten the uprights—they’ll blend well 
vith aluminum. The end uprights at 
ront are cut so they can be bent and 
cabinet top. Check each for 


E 
f 
F 
j 
3 


Zx2's 


FRONT EDGE 
IN SAME PLANE 
AS PATIO EDGE 


E PROJECTS 


BIKE STAND 


Youngsters take better care of their 
bikes if they have their own parking spot. 
To make this concrete stand, build a 
frame of two-by-fours on a piece of ply- 
wood. Next, place on edge several two- 
by-fours about 2’ long to leave grooves 
for the bike tires. For three or more bi- 
cycles, stagger them so the handlebars 
will clear each other. Apply oil to the 
form, pour the concrete, and float the top. 
Wait at least 48 hours before you attempt 
to remove the slab from the form. 


3g"DoweL — 9 


ARF pioneer Len Purdy (left) revs up prototype of Lanier’s Crusader for its maiden test flight. | 


ow would you like to fly a radio-con- 

trolled model plane without having 

Preformed parts are the secret. to build it first? Xon ran very eoir 

, A H with ARF kits. ARF (short for almost 

There’s nothing to build—all you wady in fi) lanes doni seruire dase 

have to do is assemble an of building and covering a frame. You 

almost-ready-to-fly plane just open the packing box, join several 
preformed parts, and add a motor. 

Some of the smaller planes can be as- 

sembled in 15 minutes. The larger ones 


By HOWARD McENTEE 


Choose any one of these almost-ready-to-fly planes anc 


Cessna 210 comes assembled, but hinged wing- Pathfinder Jr. is shipped with wing, stabilizer, and 
halves must be attached with rubber bands. Items landing gear removed. Engine, fuel tank, and entire 
shown to get plane airborne, but not included in kit, radio mechanism are installed. Included in the kit 
are fuel, starting battery, glow-plug clip, pencells. but not shown is a charger for the plane’s batteries. 


ake your pick of famous planes. ARFs shown are available at hobby stores or from the makers. 


take a little more time, but even they 
can be readied for flight in a couple of 
hours at most. You can even skip the 
assembly step if you wish; several planes 
come factory-assembled—just buy ’em 
and fly ’em. 

Since most model planes 15 or 20 years 
ago had limited controls, building them 
wasn’t an unreasonably tough job. But 
as the sport grew in popularity, the mod- 


els became more sophisticated and com- 
plex. Today most rigs have a minimum 
of three proportional controls—handling 
rudder, elevator, and throttle functions. 
Some go as high as eight. 

Proportional control. This is what makes 
authentic-style flying possible. It simply 
means that each control is variable over 
a full stepless range (as with variable- 
speed power tools). Each control fol- 

Continued 


ou'll be up, up, and away in the blue in a hurry 


Testor Skyhawk can be assembled in minutes, and 
be put immediately in flight. Big feature is fully pro- 
portional rudder control. Black cube under tail is 
a battery charger that is supplied with the kit. 


Pore y F 


Lanier Midget has fuselage of vacuum-formed plastic 
ready for engine and radio-gear mounting. Foam- 
core wings are covered with sheet plastic, ready to 
join at center. Author rates plane a capable stunter. 


Here are some ARFs that 
you can have airborne— 
easy—in an hour or less 


Wheel pants on Lazott’s Solo Mk. 1 dress up the 
sheet-metal landing gear. Kit includes these (but not 
wheels), the wings, and all parts fastened to the 
fuselage. Rubber bands are used to hold stabilizer. 


Tiger kit includes fiberglass fuselage with molded fin, 
two wing halves (one shown), stabilizer core behind 
plane, and landing-gear wires (not shown). A two- 
wheel main landing gear is used with this rig. 


Japanese ARF Pioneer has hinged control surfaces. 
Z-shaped wires are inserted in bottom of wing to 
hold main landing-gear wheels. Two small strips 
at right will streamline tail assembly after joining. 


A little glue, a little fussing, 


Tail assembly is cemented to fuselage using solvent 
that causes plastic to melt, fusing parts together. 
Dark tail cone is cup that holds fuselage in place. 
Pointed stick, or medicine dropper, applies solvent. 


lows the knob directing it as soon as it 
is moved. The controls are independent 
of each other, too, no matter how many 
you have on your rig. If you had 
hands enough, they could all be varied 
at the same time. 

Why ARF kits? Because all this me- 
chanical upgrading, while making the fly- 
ing end of the sport more enjoyable than 
ever before, also increased the time and 
effort it took to get a model in the air. 
Several manufacturers, sensing a big mar- 
ket potential, started researching materi- 
als that would make possible kits promis- 
ing all the fun with a lot less work. 

They found that the lightweight poly- 
styrene foam used in refrigerators lent 
itself perfectly to model-plane production 
and performed well in flight. Although 
it lacks strength, they solved that prob- 
lem by beefing up the foam cores with 
longitudinal spars or with an outer cover- 
ing such as balsa or sheet plastic. 

Most ARFs are vacuum-formed in 
halves from such material. But a few 
manufacturers produce the planes in bal- 
sa and plywood. These range slightly 
higher in cost than their plastic cousins, 
because there is more work in assembling 
them at the plant. 

ARFs on the market. A quick check 
of what you can get turned up 10 makers 
that offer foam-wing cores covered with 
sheet plastic, balsa, or thin plywood. Five 
are advertising fiberglass fuselages and 
several are marketing blow-molded plas- 
tic floats, skis, etc. 
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t this model plane together 


Ning halves are coated with epoxy cement (white 
lue can be used, too) and joined. Note the plywood 
pline-like strengthener in wing on the right. When 
ving is assembled, dark piece goes on leading edge. 


Now here’s a quick run-down on the 
lanes pictured here: 

AHM Cessna 210. This plane is sold 
completed or as a kit. The kit takes 
ittle assembly; the only gluing required 
s to attach tail surfaces. The rudder, 
noved by escapement, gives full right, 
eutral, and full left positions, in sequence. 
[he model is entirely of foam. 

Dee Bee Stinger II. This one comes 
vith the fuselage completed, but the nose 
rea must be cut to fit your engine. En- 
ine mounts and firewall are cemented 
n place. The wing is in halves but, like 
he tail surfaces, is covered with sheet 
jlastic. The kit includes formed-wire 
anding-gear mounts and plastic solvents 
or mounting tail surfaces. Not furnished: 


NES-WHAT YOU 


Ailerons (right) are attached by forcing short strips 
of flexible plastic into slots in wing's trailing edge. 
Added-strength strip goes on wing center next. The 
plane shown here is Dee Bee Stinger II. 


nose gear or epoxy cement for joining 
the wing halves. 

Fiber Foam Tiger. Sleek, light fuse- 
lage must be fitted with two bulkheads 
and motor mounts (not furnished). The 
nose must be cut for the engine, and the 
tail slotted so that the stabilizer can be 
slid through. Foam wing halves must be 
joined and covered with balsa or other 
covering material; you add the wing tips. 
All control surfaces (parts not furnished) 
must be installed by you. Kit includes the 
foam core for the stabilizer and formed 
landing-gear wire. 

Lanier Midget. Vacuum-formed plas- 
tic fuselage comes ready for engine and 
radio-gear mounting. Foam-core wings 


[Continued on page 194] 


i Engine a 
span Size Range Flying z 
plier (in.) ) (cu. in.) Controls Weight Name Price 
adepan 1015 | 29% 134 | .o2 Rudder 10% oz. | Cessna210 | $769.95 
Bee Electronics 67 676 | .45-.61 All | 61%271b. | Stinger Il $ 55.95 
NJ. | | 
r Foam Products i 
E 4 52 550 | .35-.45 All 66% Ib. | Tiger $ 53.90 
ier Industries, Inc. Not 
or Industries. oe 65 630 | .45..61 All Nets Midget $ 44.95 
Rudder 
ott Plastics Corp. f 
att Plastice Sor 56 560 | .19-.40 Elevator 3 Ib. Solo Mk. 1 $ 39.95 
rs Models a 272 | .049..15 Rudder eos Pathfinder | $179.95 incl. | 
wartstown, Pa. 17303 (09 here) Elevator á Jr. shipping 
is Model Hobbies Not i 
york City 10001 72 720 | .45-.61 All Ba gs Pioneer $ 99.98 
AE RIGON: 44 256 | .049 Rudder 23 oz. Skyhawk $ 99.95 


“Makers don't specify weight on larger planes since it depends on engine, radio equipment, etc. 
Largest planes listed could vary as much as a full pound in finished weight. 
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We tried it and it works! 
Continuous-Feed 


= 


Using hollow extension tube, you can apply paint 
high on a wall or ceiling without a ladder. After get- 
ting used to it, author found that new system is 
good but probably should be used only for big jobs. 


Assembled and ready to roll, the pressure kit in- 
cludes roller, paint-feed tube, compressor, black 


air-feed tube, and the hardware—two metal disks— 
to attach it to a standard gallon paint can. 


New pressure rig for the big 
jobs forces paint through a hose 
from pail to wall or ceiling 


By JACKSON HAND 


i you didn’t have to monkey with a 
tray, roller painting would be a lot faster 
and easier. And this season you don’t; 
they’ve got a rig—brand new—at paint 
stores, that lets you spread a whole gal- 
lon of paint at a lick. 

It’s a roller on the end of a Neoprene 
tube, with a compressor that feeds the 
paint from the can to the roller at exactly 
the rate of flow you need for perfect 
painting. You go clear around a room or 
across the ceiling—or as far as you can 
reach from your ladder—without ever 
having to refill a tray or dabble the roller 
to load it. You work right from the gal- 
lon can the paint comes in. 

The key to the operation is a pair of 
steel disks between which you clamp the 
paint can. The top disk incorporates a 
pipe reaching to the bottom of the can, 
and a pair of fittings. One takes the tube 
from the compressor. The other takes the 
tube leading to the roller. 

The compressor puts pressure on the 
top of the paint in the can, forcing it up 


Roller is nine-inch size with core perforated so paint 
reaches the nap from the inside, forced by air pres- 
sure from the can up Neoprene tube, through 
handle, and out the holes visible in the spindle. 


Paint Roller 


the pipe and through the tube to the 
hollow roller handle, and into the roller’s 
cylinder core. The paint passes through 
perforations in the core and fills the nap 
of the roller. 

All of this, plus a small spray head and 
its tubing, comes in a kit for about $60. 
If you already have a compressor, you 
can buy just the roller, the can adaptor, 
and the tubing for about $25. The manu- 
facturer is Thomas Industries, Sheboy- 
gan, Wis., makers of the Sprayit line of 
sprayers and compressors. 

Getting used to it. The first time you 
use the rig it may seem cumbersome com- 
pared with an ordinary roller. Since the 
core is full of paint all the time, this adds 
weight. Add to this the tether effect of 
the tube, and you tend to twist and skid 
the roller, making a mess of things. In a 
minute or two, however, you’re used to 
the size and weight and tether, and are 
more concerned with adjusting the thumb 
valve for proper flow. 

The valve can be locked in open posi- 
tion or held open; it’s a simple depress- 
and-release mechanism. And you can ad- 
just paint flow to match it to your speed 
at moving the roller back and forth. 

Once you’ve synchronized paint flow 
and motion, you merely hold your thumb 
down (or engage the lock) and roll. 
When you stop, you let the valve close. 
Immediately, an escape valve takes over 
and lets air out back at the paint can. 


Rate of flow is controlled by valve, depressed to 
open, released to close, and rotated to adjust 
amount of paint. You can match rate of flow to rate 
of roll, so valve remains open and coating is uniform. 


There is an extension for the handle— 
a four-foot length of 14-inch galvanized 
pipe—that reaches ceilings and high wall 
areas. 

After a few minutes with this power 
roller, you make two discoveries: 

@ You are covering more wall per min- 
ute than you ever did before in your life. 

@ You are putting more paint on the 
wall—and getting better coverage and uni- 
formity. 

That’s because there is no tendency to 
overspread, which we all do with a roller 
in trying to make each load go as far as 
possible. This, of course, is not the way 
to paint. With the roller constantly load- 
ed, you can put on all the paint required 
for a good job. One-coat painting be- 
comes covering in one coat, as it should be. 

(You may, as I was, be curious about 
the ability of this rig to handle a thixo- 
tropic [gel-like] paint such as DuPont’s 
mayonnaise-thick Lucite—and you'll be 
pleased, as I was, to find that the rig 
handles it as well as any of the standard 
paints. ) 

Drawbacks? Into every painter’s life a 
few spatters must fall, and some qualifica- 
tions are due: 

@ It is definitely a big-job tool. If you 
have only one wall, say, to do, you can do 
it faster with an ordinary roller, when 
you take into account the Sprayit’s set-up 
and clean-up time. 
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Spray attachment hooks to tee on top of can adapt- 
er and screws into handle. Compressor forces paint 
through Neoprene tube to spray gun, while air 
comes through black tube. Valve adjusts spray. 


Through-the-wall installation is often more conve- 
nient than a window. Above, a Chrysler Airtemp; be- 
low, a new high-capacity Carrier unit. 


Your New 


It’s the best way to keep 
cool. Here’s how to pick, 
install, and maintain one 


By C. P. GILMORE 


F.. and a half million Americans— 
you among them, perhaps—will buy new 
room air conditioners this year. And 
most will buy in almost total confusion. 

That’s because its a confusing busi- 


They come in special shapes to fit special windows 


Slim unit, just for casement windows, is offered by designed to fit horizontal sliding windows. Simple 
Airtemp, below, left. The Frigidaire unit at right is mounting hardware comes with the units. 


z 


What’s new in home air conditioners? 


The basic refrigeration system is the one 
that’s been around about a half century. 
Yearly modei changes, consequently, tend to 
emphasize such things as new decorator 
fronts, quieter operation, and other refine- 
ments in the internal engineering features. 
Among things you'll find this year: 

Friedrich sports a new selectronic solid- 
state contro! circuit for its air-circulating fan 
motor. This SCR-controlled device gives con- 
tinuous speed control of the fan. The old 
method gave control in steps. 

Carrier has a specially placed thermostat 
sensing element, encased in a plastic sleeve 
that insulates it from the cooling coil under 
normal operation. The element senses if the 
cooling coil begins to freeze, as it can during 
cool weather, and prevents it. Freezing can 
block airflow and damage the compressor be- 
fore the blockage is noted. 

Philco features a multispeed fan controlled 
by the thermostat. Several firms, Whirlpool 


and Frigidaire among them, have come out 
with models designed for horizontally sliding 
windows. Emerson and Fedders have 14,000- 
BTU models that operate on 115 volts. Whirl- 
pool makes a new 8,000-BTU casement-win- 
dow-mounting model; the largest previously 
was 6,000. 

_Norge builds a peculiar-looking conditioner 
with a slot right through the middle. You can 
almost shut a double-hung window with the 
unit in place; the compressor and its coil are 
in a box outside; the cooling coil and blower 
are inside. 

Gibson and Admiral have motorized vanes 
or louvers that swish the airstream around 
for better distribution. 

And one outfit—Dyna-Temp—has built the 
country’s first hybrid with an electrical air 
conditioner and gas heater in the same case. 
It's for places that don’t have central heating 
or where the heating plant won't take care of 
extra rooms that have been added on. 


Room Air Conditioner 


ness. Scores of manufacturers offer hun- 
dreds of different models. Makers turn 
out as many as 58 separate types, rang- 
ing in price from less than $100 to more 
than $500, and in weight from those you 
hustle home on the bus to the kind that 
takes two or three strong men just to 
get it up on the windowsill. 

You'll find units made to go in double- 
hung windows, casement windows, hori- 
zontally sliding windows, and through 
the walls. There are combination air con- 
ditioner/heat pumps that offer cooling or 
heat at the turn of a switch—some with 
built-in electrical-resistance heating. 

They draw from 7.5 to 25 amps, from 
800 watts to more than 5,000. Some op- 
erate on 115 volts; others of the same 
cooling power need a 230-volt line. 

There’s an advantage to the diversity. 
Somewhere among the hundreds, there’s 
a model that will fit your cooling needs 
precisely. 

First, a few basics. Keep in mind that 
an air conditioner does more than cool. 
It dehumidifies the soggy summer air. A 
fair-size window unit can wring up to 


nine pints of water from the air every 
hour—more than a barrel a week. And it 
circulates and filters the air, taking out 
dirt and pollen. To pick a unit that will 
do these jobs best for you, you'll have to 
make four basic decisions: size, type, volt- 
age, and brand. Here’s how to do it. 

What size? It must be big enough to 
cool the space you have in mind—yet not 
too big, or it won’t dehumidify properly. 
Here’s why. An oversize unit will cycle 
on only briefly, then off for a longer time. 
But dehumidification works best when the 
unit runs most of the time. A unit too 
big leaves the air cold, but clammy and 
uncomfortable. A properly sized unit 
should be just big enough to handle the 
job and no bigger. 

How big is that? Estimators use sev- 
eral rules of thumb. One says 12,000 
BTUs for every 400 square feet. Ac- 
cording to this formula, a 12-by-14 room 
would take about a 5,000-BTU unit; one 
13 by 18 would take 7,000. A slightly 
more complicated rule of thumb says 
multiply the square feet of the room by 

Continued 
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Handsome decorative panels make the 1968 air conditioners look 


Decorative front panels are the big news this year 
with most air-conditioner makers. Top row, left, a 


25, then add 1,000 BTUs for every win- 
dow. Assuming three windows for each 
of the rooms mentioned earlier, this for- 
mula would call for 7,000 and 9,000 re- 
spectively. 

Rules of thumb are okay for estimates, 
but you need a more precise method of 
calculation when you're ready to buy. 
Almost every manufacturer publishes a 
calculator of one kind or another; some 
simple, others complex. Get them from 
any dealer. For a really accurate sizing, 
ask your dealer for a copy of the Asso- 
ciation of Home Appliance Manufactur- 
ers’ (AHAM) Form CN-1 (or write the 
Association at 20 N. Wacker Drive, Chi- 
cago 60606.) It’s free. It will take into 
account such factors as the square foot- 
age of walls, roof, floor, and windows, 
type of insulation, direction the room 
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Frigidaire carved-oak panel; center, Chrysler choices;y 
right, Admiral. Bottom row, from Philco-Ford, con- 


faces, and number of people ordinarily 
using the room. 

An easier way to get an accurate esti- 
mate is this: Draw a rough floor plan 
of your home or apartment. Indicate 
north. Measure the length and width of 
the rooms, write on the plan. Show doors 
and archways, the size and location of 
windows. Then indicate living zones and 
sleeping zones. Turn the plan over to 
a dealer, and be prepared to answer 
these questions: 

®@ Ceiling insulated? Walls? 

@ Height of ceilings? 

@ Trees shading house? 

@ Number in family? 

@ Which doors will stay open? 

@ Which areas do you want to cool? 

Incidentally, the size you'll need 
doesn’t vary much with the part of the 


more like built-in cabinets 


temporary walnut at the left, Early American maple 
in center, and Mediterranean pecan at right. 


country you live in. Days are about as 
hot in Chicago as in Birmingham. Bir- 
mingham just has more of them. 

Keep in mind that you may want to 
add units to do the entire house later. If 
your house has an open plan, three or 
even two units of the proper size will 
probably do the job. But with long, 
twisting halls and small doors that im- 
pede air flow, you may need one in al- 
most every room. 

Whatever kind of house you have, plan 
the job ahead. Get enough AHAM forms 
to figure the requirements for each room, 
and figure the load for each room on the 
basis of the entire house being air-con- 
ditioned. Buy units that will fit the over- 
all plan. You'll need less overall cooling 
capacity for the house than you would 
for the sum of all the rooms figured 


separately. That’s because there is no 
heat loss through the walls between air- 
conditioned rooms. 

How critical is sizing? Most authori- 
ties agree that 10 percent over or under 
the proper size doesn’t make much dif- 
ference. Some say 20 percent is okay. 

But there isn’t any agreement as to 
whether it’s better to be a little over or 
a little under. “Undersize is better than 
oversize,” says F. B. Hartney of Norge. 
“The smaller unit will run longer and do 
a better dehumidification job. Don’t get 
a unit more than 1,000 BTUs bigger than 
the actual need.” 

“A somewhat smaller unit is better 
than a grossly oversized one,” agrees 
Stanley Abrams of Emerson Quiet Kool. 

But James Yund of the Whirlpool 
Corp. doesn’t totally agree. “Of course, 
gross oversize is not good,” he says. 
“But Id rather be 20 percent over than 
20 percent under. If there isn’t enough 
capacity to carry the load, then you don’t 
get comfort.” 

Which type? Basically, you have the win- 
dow/through-the-wall model (some are 
made to be mounted either way); the 
casement-window model; and the hori- 
zontally sliding window model. If you 
must put it in a window, then pick 
the kind to fit your window. But if pos- 
sible, put it through the wall; you’ll be 
able to open your windows and you won’t 
clutter up the view and shut out light. 
If you plan a through-the-wall installa- 
tion, make sure the model you buy can 
be mounted that way. Some need an 
auxiliary sleeve. 

What voltage? Room air conditioners 
come in 115-volt or 208/230-volt models. 
Up to about 8,000 BTUs, most are de- 
signed to operate on 115. Bigger units 
usually need 230. But there’s a big over- 
lap in the middle. Generally, the model 
you choose depends on your wiring. If 
you already have 230-volt wiring to the 
air-conditioner site, then get a 230-volt 
unit. Usually, the higher-voltage models 
can be a little smaller and operate a lit- 
tle more efficiently than the 115-volt units 
of the same capacity. You'll come out a 
little cheaper on original cost, too. “(Gen- 
erally, a high-efficiency 115-volt unit costs 
more than a 230-volt unit of like capaci- 
ty,” says L. R. Shaull of Chrysler. 
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Nose mold is a plastic bowl Here’s how you lay out aluminum 


First mold is ready-made—just buy a semiflexible | Truncated-cone layout can be tricky, but here's a short 
plastic bowl about 9” across, 3” deep. Slit on op- cut. Trace full-size wedge pattern (below, right) on 
posite sides, then seal slits with tape on outside. Ap- work table, top and base widths being finished diam- 
ply paste wax inside and set in potty-type rack. After eters desired. Place trammel point where side-outline 
gel coat is set, brush in lay-up of fiberglass wedges. extensions converge at centerline; from here to top and 
Lap edges slightly and lap all ends at center. Trim base of pattern are radiuses for curves on full-width 
top edge, remove tape, and spring mold to release. flat. Center aluminum sheet over pattern, aligning 


FIBERGLASS 
PATTERN 
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Build the VERSA-CAT 


*s an unsinkable sailboat or 
utboard, a fishing and swimming 
aft—even a floating campsite 


y KEITH VINING 


[his family boat is all plastic except the 
eck—and even that folds on plastic hinges. 


or the double mold that forms cones 


ases, and scribe top and base curves. Set divider for 5” and / 
tep off in both directions from centerline (photo left). With / 


traightedge, connect outside points to convergence point (C.P.). 
lihen cutting, add an inch along each edge for clamping lip; / 
save tabs along base as shown. Bend joint lips up at right angle 


nd hand-shape metal into tapered cylinder by rounding it J \ 55%" RADIUS 
oward its natural bend, working it over a wooden sawhorse rail. STEP- | 
OFFS 
NOT ALUMINUM 
/NEEDED! HEE 


ADD FOR 
camping / HERE 


H— e — 

= L. 
CIRCUMFERENCE 50.26" pe—————— 52" —— > 
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here (and in the concluding half of the 
article, next month) you'll find yourself 
turning out plastic parts as sleek and 
strong as those molded by professionals. 
Be warned, however: You're likely to be 
so intrigued by the technique that you’ll 
carry your mastery of it into other craft 
projects, once the boat is built. Those 
pontoon nose pieces, for example, would 
make novel fruit bowls. 

Aside from acquiring a new skill, 
there’s a very good reason for making 
these pontoons yourself—economy. The 
closest commercial equivalent to this cat- 
amaran sells for nearly $800—and it’s 
more than two feet shorter. The chief 
expense is that pair of pontoons. I built 
my cat for less than $300—including the 
purchased sail (there’ll be a cost break- 
down in next month’s issue). And if you 
join forces with friends who want to 
build cats of their own, you can trim 
production overhead by splitting your in- 
vestment in the molds. These can be 
used again and again. And the cost of 
the plastics goes down drastically as 
quantities increase. 

Fast under sail. Versa-Cat may be 
sailed, rowed, or powered by an outboard. 
A six-horse motor pushes it along at over 
10 m.p.h. Under sail and across the 
wind in a “reach” during a moderate 
breeze, the boat tops its motor speed. 
When the wind blows hard enough to 
capsize small sailboards all over the lake, 
this craft just settles down and flies. 
Tve been out in winds of 28 m.p.h., pulled 
the sail almost parallel to the pontoons, 

Continued 


Ce 


Where to buy the plastics 

Polyether urethane components are 
manufactured under the name Iso- 
foam by Isocyanate Products, Inc., of 
Wilmington, Del., and are sold by vari- 
ous suppliers, including: Berton Plas- 
tics, 170 Wesley St., So. Hackensack, 
N.J.; Boatex Fiberglass Co., Tech Cir- 
cle, Natick, Mass.; Cadillac Plastics in 
principal U.S. cities (see Yellow Pages); 
Uniglass Industries, 150 N.W. 176 St., 
Miami, Fla. or 1400 Hills Place N.W., 
Atlanta, Ga. 

Fiberglassing materials are available 
from any marine-supply or major 
catalogue house (Sears). 
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MOLD -> =] V4" SPACE BLOCKS 
CLAMP (FOR VENTING) 
TWO 34"'PLYW'D DISKS 
m CTAPERED 9°) 
IR DIA: LOCK NUT 
" TWO PIECES OF 
NOSE-CONE AUMINUM, LAP 
EACH SEAM 1" 
MOLD OPPOSITE SIDES, 
TACK EACH END 
LOCK NUT 34" PLYW'D, 9° BEVEL 
Fa 


GAS-ESCAPE VENTS 3 


GUIDE PINS —- 2e 
(SAWED-OFF T5 
NAILS) (4 REQ.) 


1512" DIA. 


9° BEVEL 
2TA" LEGS) 


n 
10" DIA. RAISE 


Ri TO FIT 
CONE} 

Eag 2 
FASTEN 

į} To LEGS 

9" PRE-MOLDED NOSE. LAPS IN 

CONE METAL, TAPED OUTSIDE. 


Ce ey 


Se 


CENTERED 342A" 2A" 
ALIGNING PLYWOOD TOP 
HOLE FoR 


RETAINER 
HOLD- DOWN ING; SEGMENT 
= FOR GAS 
dagaien RELEASE 
SPACERS Bi 3a" 16" 1. D. 
(4 REQ.) 22"0.0. RINGS 
BODY- 
SECTION 
MOLD 


11%" DIA. SPREADER "36" 8" THREADED 
“earn PAE Sy LEO ENTERED aus 
BEFORE op A_I SECTIONS FoR HOLD-DOWN 


TWO-PIECE ALUMINUM 
CORE SLEEVES: 
INSIDE WITH 1" CLAMP 
LIPS. OUTSIDE SPRING 
OVER WITH 2" LAP. 
NO FASTENING 


TWO 
POLYPROPYLENE 
HINGES 


SPLIT SPREADER 
11¥2"DIA, 
(DETAIL, RIGHT) 


COLLAPSE 


CORE SPREADER TO REMOVE 
11%2"D1A. SLOT 
FOR CLAMP LIP N AEN 


CORE 
RETAIN RING 
1b"INSIDOE DIA. 


24"x 24" 
22"OUTSIDE OA, SQUARE BASE 


BASE STAND FEET 
1x 2"x 24" 


How to use the double mold to form the four cone sections 


Nail up mold cradle from scrap lumber and two ply- 
wood squares with center holes. Insert waxed metal 
cone with joint lips caught in aligned saw kerfs. 
Secure with C clamps and wire top tabs through 
screw-eyes to lock cone in place. Insert premolded 
nose about 34” into cone and tape as shown in left 
photo. After gel-coating, tip rig on side and mop in 
wedges of fiberglass cloth with resin. Cut wedges 


2514" long by 1014” by 1814", so each covers 
over one third of cone with 1” join laps. As soon as 
resin starts to set, trim top edge with utility knife, 
set cradle upright, and apply clamping ring. Six nails 
around circumference of mold rim act as guide pins. 
Mix and pour Isofoam and drop core mold quickly 
into place (above). When core stops expanding, 
remove top plate only and add foam mix as required. 
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How to make and use the molds for the eight body sections 


Untapered body-section mold consists of aluminum 
sheet held in shape of cylinder by cage of two ply- 
wood rings and one-by-two ribs, as shown in plan 


(left) and photo (far right). Again, joint lips are 
caught in saw kerfs. Cradle mold assembly in rack 
(left photo) so it can be rotated as you work. Sus- 
pend roll of fiberglass, trimmed to length with abra- 
sive cut-off wheel, inside as shown. After gel coat 
sets, brush mold with fresh resin, bed cloth in it, 
and continue mopping around mold for desired 
number of layers. Trim edges. To set up for pour, 


drop core mold over base disk (center photo). 
Jointed center disk and loose top disk of same di- 
ameter help keep cylinder round. All must be slot- 
ted for joint lips, which are bent inside for clamping. 
Next, snap an identical layer of aluminum (without 
joint lips) around core—it stays snug from its own 
coil tension. Lower the fiberglassed female mold 
over this core and into the base ring. To hold cylin- 
ders parallel while mold is tipped for pouring (right 
photo) tighten drilled two-by-four onto threaded rod. 
Set mold upright to pour balance; add top plate. 
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and have yet to raise the weather float 
out of the water. 

The tripod mast requires no stays, and 
is designed to give the lateen sail full 
180-degree swing. It detaches with three 
bolts and folds like a camera tripod. The 
sail is removed by pulling one bolt from 
the stub mast; the yard and boom fold 
like a pair of scissors. 

The leeboards pivot up, or detach from 
the sides with one bolt each, and the 
stub mast unscrews from its floor flange. 
Since there’s no rudder—an oar is used 
as a sweep—conversion from sailboat to 
motorboat takes less than 10 minutes. 

Hinged sections along the sides of the 
deck form handy benches. Once rigging 
and leeboards are off, you can remove 
four bolts and unfold these into flat wings, 
creating a platform 714’ by 10’—large 
enough to pitch a medium-size tent and 
still leave space aft for cooking. 

Pontoons give solid support. Each of 
the 1414’, 16”-diameter pontoons weighs 
50 pounds and will support four adults. 
Their foamed-in-place construction gives 
them a hollow core and a smooth fiber- 
glass skin that needs no finishing. 

I chose polyether urethane foam (Iso- 
foam) over the polyester type since I 
planned to treat the foam as more than 
safety flotation—it’s a structural medium, 
molded under controlled pressure. The 
10 p.s.i.-plus it generates (in expanding 
from the raw chemicals) pushes against 
the partially cured fiberglass skin, form- 
ing a denser, stronger surface and insur- 
ing a positive bracing that takes the 
place of all conventional struts or ribs. 

Isofoam is a thermosetting plastic—the 
reaction between two liquid components 
generates heat that hardens its thou- 
sands of bubble skins. To encourage and 
control this exothermal action, I formed 
my pontoon walls a hefty 214” thick, be- 
tween walls of aluminum with plenty of 
ventilation from the core. 

Smaller vents in covers over the pour- 
ing cavities are for pressure control. The 
excess of generated gas is released until 
the foam fills a cavity; subsequent ex- 
pansion provides the pressure needed 
to assure voidless parts and perfect ad- 
hesion to the fiberglass skin. The small 
amounts of foam that “flash” through 
these vents can be broken up and used in 
subsequent pours. 
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The polyester resin you mop onto the 
fiberglass cloth is also thermosetting. The 
gel coat called for in the captions is 
simply a thin coat of resin applied to the 
inside of a mold and allowed to set be- 
fore the bulk of the resin and reinforcing 
fabric is applied. It insures a sleek sur- 
face without glass fibers poking through. 

Fiberglass cloth comes in rolls up to 
72” wide and in weights from four ounces 
(per square yard). I used six-ounce in 
four layers, but three layers of 714- or 
10-ounce would do as well. If you use the 
60” roll, you can slice it into two 28” 
widths for the body sections and cut up 
the extra 4” for joint strips. The tape 
called for is 2” polyethylene. 

When you’re ready to pour. Warm Iso- 
foam component A to about 100 degrees 
in a double boiler and mix it 50-50 with 
unheated component B until the mixture 
begins to turn white, then pour quickly. 
Determine amounts by experiment. As a 
guide, for my first pour in the cone mold, 
I used 32 ounces (liquid measure) of 
each; six ounces of each was enough for 
the second pour. For the body sections, 
two batches of 24 ounces each should do 
it. It’s easy to calculate the quantity 
needed for the second pour by measuring 
the height of the first. Keep a record 
to follow on duplicate pourings. 

Note the threaded rod through the core 
sections of the molds. This clamps the 
end plates against the expanding action 
of the foam. In the case of the cone core, 
it lets you remove the top plate for the 
final pour by backing off the nut. Then, 
when the foam has set, you remove the 
plate and set a two-by-four with a center 
hole over the rod, blocked up from the 
clamp board. Tightening a nut against 
this rig draws the core mold out, as with 
a wheel puller. 

This isn’t necessary with the untapered 
body-section mold. When you lift out 
the top plywood disk and collapse the 
jointed center one, this core mold can be 
drawn out and the loose aluminum sheet 
snapped off the foam. 

Note that both plates (which show in 
the next-to-last photo on the preceding 
page) are faced with aluminum. This, 
plus a coat of wax, prevents sticking. 

Next month: We’ll show how to as- 
semble your 12 sections into two pon- 
toons—and how to add the deck. (e E 


To remove dried finishes, you must use suitable sol- neutralizes skin-cracking alkalies left after concrete 
vent—lacquer thinner, acetone, or MEK. But use work. Stop use of solvent at once if itching or rash 
sparingly to avoid dissolving skin oils. MEK rinse develops. Wash finally with soap and water. 


A Doctor’s Advice About — 


Cleaning Up After 
a Dirty-Hands Job 


Stubborn dirt that stays in pores and under finger- 

By BOB GILMORE nails needs a long soak in hot, soapy water before 
y scrubbing. Dishwashing does this nicely—and also 
softens up your wife or girl friend. Continued 


A. you always proud of the condition 
of your hands? Do you consider yourself 
an expert at keeping grime from being 
ground into them during a job? Do you 
know the most effective ways of nudging 
dirt out of dirty hands? 

If you cant give an emphatic “yes” 
to these questions now, you should be 
able to after reading the measures sug- 
gested on these pages by Dr. Walter W. 
Weber, practicing skin specialist and for- 
mer associate Clinical Professor of Derm- 
atology at the Stanford University (Cal- 
if.) School of Medicine. 


Be sure you have the kind of soap or cleanser best fitted for the job 


Old standbys, and highly effective, are Lava, the 
lathery cake soap that contains pumice too fine to 
feel, and Boraxo, the granular powder that dissolves 
grime while its corn-mealy texture helps to nudge 
out dug-in dirt. Scratchier and harder on skin are 
paste soaps that contain sharp, gritty particles. 


Indispensable where water is cold or lacking, waterless 
hand cleaners go on as a gel or foam that liquefies as 
you squish it around, dissolving and combining with all 
kinds of grease, unset paints, or even dry soils until 
you can wipe them from the cleaned skin with a cloth. 
Some brands, like the aerosol shown below, are made to 
emulsify and wash away readily in water. Many contain 
lanolin that remains after use to condition the skin. 


Don’t let dirt and hands get together if you can prevent it 


Wear gloves whenever possible. 
Choose leather or leather-palmed 
gloves for rough or splintery han- 
dling, fabric coated with plastic or 
rubber for stuff like wet concrete, 
light canvas to avoid blisters. 


Use grip-extenders wherever pos- 
sible to keep hands away from 
penetrating stains, acids, caustics, 
powerful paint removers, bleaches, 
or potent solvent baths. Two good 
examples of extenders are shown. 


Protective creams lessen penetra- 
tion of stains or soils into pores, 
crevices of nails and cuticle. Best 
against paints and greases, they're 
less effective in watery work. Wash, 
reapply often during heavy work. 


Have the right kind of scrubbers 


The scrub-up brush in your home should have bris- 
tles close set in a rectangle or oval roughly 1” to 
114" by 3” to 4”, and should be stiff enough to dig 
dirt but long enough to flex before damaging skin. 
Suds and scrub entire hand with it—lengthwise and 
crosswise, on webs and along sides of spread fin- 
gers, and across all knuckle creases of clenched fist. 
Rinse, inspect, repeat until clean skin shows. 


Deep-set grime (especially on the pads of fingertips 
and palms) may need the final abrasive argument 
of a pumice stone if brush-scrubbing fails to budge 
it. Use the stone thoroughly soaked, lathered 
with whatever soap you've selected for the scrub-up. 
Rub along the folds or creases wherever possible. 


and the know-how to use them 


The nail brush in your clean-up room should be 
narrower and have bristles wider apart and stiffer 
than your general scrub brush. Use the nail brush 
first crosswise and then lengthwise on the nail cuti- 
cle of each finger. Finally (as shown in this demon- 
stration photo), cross-scrub beneath the end of each 
nail end, without suds, while using your thumb or 
other finger to press the fleshy pad out of way. 


Sandpaper thick calluses as thin as possible without 
destroying their protective function. If layers loosen 
and peel spontaneously, trim away any dirt-catching 
rough edges. Then sand the remaining areas to a 
smooth slant into the surrounding skin. 
tempt to pull off loose fragments of skin. 


Don't at- 


How to provide a beauty-and-health treatment for your hands 


if skin is badly roughened from 
harsh exposure to dirt and chemi- 
cals, try one or a series of over- 
night softenings with lanolin, pe- 
troleum jelly, or a rough-duty hand 
cream under cotton gloves. 


Nightly rub-in of a good hand lo- 
tion will keep skin, undernail areas, 
and cuticle soft and moist, thus 
far less apt to catch and hold dirt 
than if rough and dry, far more 
ready to give up any that gets in. 


Gentle germicide when cuts or 
splinters need treatment is Phiso- 
hex, favored by many doctors. 
This or a similar liquid soap should 
be on hand for cleanup of all small 
cuts before bandaging. GH) 


Gus Makes a Bet with the 
Chief Mechanic „en s 


One car ran fine—if you could 
start it; the other stalled once 
every mile. But Gus’s magic 
words fixed them both 


us Wilson wheeled his vintage Jeep 

to a stop in front of the Model Ga- 
rage. It was almost midnight, but the 
shop lights were burning brightly, and 
the big overhead door was open. Through 
it, Gus could see a late-model hardtop 
parked next to the test-equipment rack, 
and Stan Hicks at the rear workbench, 
leafing through service notes. 

“Why the midnight oil on Saturday 
night?” Gus asked his assistant. 

Stan spun around. “Boss, you’re back! 
Now we’ve got a chance to lick this...” 

“Not we,” Gus interrupted. ‘You’re 
chief mechanic around here until Mon- 
day morning at eight o’clock sharp. 
That’s when my vacation ends. I just 
stopped by to pick up some extra fishing 
tackle.” 

Gus headed for the storeroom behind 
the office, with Stan tagging after him. 

“Boss, have a heart. I’ve been work- 
ing on this car since two this afternoon. 
I promised I’d have it fixed for the Al- 
lens to drive to the volunteer firemen’s 
picnic tomorrow. But it’s no use. I’ve 
tried everything—the car just won’t start.” 

Gus scowled at his watch. “In exactly 
nine hours, I hope to be reclining in Paul 
Winter’s 16-footer, in the middle of Wil- 
derness Lake. It’s a half-hour drive to 
the cabin, and I plan to get a good night’s 
sleep. However...” 

Stan’s eyes lit up. 

“. . . the firemen’s picnic only comes 
once a year, so PII listen to your tale of 
woe while I drink the cup of coffee you’re 
about to pour for me.” 

In a moment, a mug of coffee was 
shoved into Gus’s hand, and a note was 
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waving iri front of his face. “Here, read 
this,” said Stan. “It was for you anyway.” 

Gus looked at the signature and mut- 
tered, “Poor Stan.” 

“Dear Mr. Wilson,” he read aloud. 
“My new car won’t start. But when I 
get it going, it runs fine. I think it needs 
a different key. Cordially, Daisy Allen.” 

“For your information,” said Stan, 
“I found that note under the windshield 
wiper of the hardtop when I arrived this 
morning. And she’s right. The car won’t 
start. The starter spins the engine over 
okay, but, it won’t:catch.” 

“And Daisy says the car runs fine...” 

“It sure does,” Stan answered, “if you 
push-start it. That’s how’ she got it here 
this morning.” 

“What’s that business about the key?” 

“Jim Allen lost the original keys last 
week. Our Daisy thinks the duplicates 
don’t work right. But I checked out the 
key numbers in the book—the dupes are 
okay.” 

Gus propped his feet up and lit his 
pipe. “Cheer up, there are only two...” 

“Yeah, I know. In 999 out of a thou- 
sand cases when an engine won’t start it’s 
due to one of two reasons: no gas or no 
spark. Well, let me tell you something— 
Daisy Allen’s car, like Daisy Allen her- 
self, is that one in a thousand.” 

Gus opened his tackle box and began 
browsing through his lures. “You're as- 
suming both gas and spark are okay?” 

“Face it, Gus,” Stan answered. “They 
have to be. After all, the car drove in 
under its own power. But I double- 
checked, anyway. I talked a customer 
into push-starting the car just after lunch. 
That big V-8 runs as sweet as a Swiss 
watch, at any r.p.m. That proves there’s 
plenty of gas and spark.” 

“Not necessarily .. .” Gus began. 


The lecture was interrupted by a loud 
clang-clang. Stan and Gus watched as a 
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ILLUSTRATION BY RAY QUIGLEY 
A Peugeot sedan limped across the tripper cable, trailing a cloud of blue smoke. 


trim Peugeot sedan limped across the 
tripper cable, trailing a cloud of blue 
smoke, and slid to a stop. A tall, angular 
man threw open the door and jumped out. 

“Thank goodness I saw your lights. I 
never expected to find a garage open at 
this time of night.” 

“We arent really open . ..” Stan 
started, but the stranger had already 
swung open a rear door and was rousing 
a child sleeping on the back seat. He 
turned toward Stan. “It’s my daughter— 
she’s had it. We’ve been driving for hours 
and still have 50 miles to go. The name’s 
Bob Edwards. Were from downstate. 
What a time for a car to act up!” 

Still groggy, the little girl slid out of 
the car. 

Stan sighed. “She’ll probably be more 
comfortable in the office.’ He shot a 


helpless glance at Gus, then turned to 
Edwards. “Okay, I’m the original soft 
touch. What seems to be wrong?” 

“The car won’t run unless the choke is 
pulled out.” 

Gus looked quizzically at the car, and 
then questioningly at Stan. 

“The engine catches immediately when 
it’s cold,” Edwards continued, “but as 
soon as I push in the choke it starts 
coughing. It quits dead after a mile or 
two, unless I pull the knob out again.” 

“The choke is out now?” asked Stan. 

“Yep; I think that’s the cause of all 
this smoke.” 

“You’re probably right. The air-gas 
mixture is much too rich for normal run- 
ning, so raw gasoline is washing oil off 
the cylinder walls. That makes smoke. 

Continued 
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How long has your car been doing this?” 
“For about two weeks,” answered Ed- 
wards, “every hundred miles or so. But, 
until tonight the trouble always went 
away after a few stalls and restarts.” 

“Restarts?” 

“Yes. I could always restart the engine 
after it died by yanking out the choke 
knob before I hit the starter.” 

“Sounds like the fuel system,” said 
Stan, “but it couldn’t be—that engine is 
obviously getting plenty of gas.” 

“Couldn’t is a big word, Stan,” said 
Gus, as he climbed into his Jeep. 


Gus popped the gearshift lever into 
first and looked back at Stan who was 
smiling for the first time that evening. 

“Okay, boss,” Stan shouted after him. 
“The bet is on!” 


A massive fireworks display marked the 
end of each firemen’s picnic, and Gus 
saw the first star shell explode over the 
lake as he was driving home on Sunday 
evening. He was in a happy mood. The 
weather had been perfect all day; but 
more important, the fish had been biting. 
When he reached the picnic area, he 

steered into the parking lot. 


“Find a station that has a contest going.” 


“Gus, you’re not running out on me 
now?” wailed Stan. 

The wall clock read 12:15 as Gus 
turned the Jeep’s ignition key. “Tell you 
what, Stan. Pll bet you half my catch to- 
morrow, against you cleaning the whole 
lot, that you’ll fix both these cars tonight, 
and still be in bed before me—if you keep 
one fact in mind.” 

“What choice have I got?” asked Stan. 
“What are the magic words?” 

“Just remember,” said Gus, “that 
starting and running are two very differ- 
ent stages in an engine’s operation—dif- 
ferent pieces of machinery may be at 
work.” He turned to Bob Edwards. 
“Since my assistant hasn’t looked over 
your car yet, I’ll tell you—your car has no 
choke.” 

Edwards jumped up. “Of course it has 
a choke. I’ll show you the knob.” 

“Nope,” Gus answered firmly. “Check 
the instruction manual and you’ll see that 
it’s a ‘cold start control.’ It acts like 
a choke, but it’s a very different animal.” 
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The park lights were 
turned off for the fireworks 
display, so Gus stepped 
carefully to avoid treading 
on the picnickers sitting on 
the grass. He heard a fa- 
miliar voice behind him. 

“Why, Mr. Wilson, you 
came to the picnic, after all. 
Mr. Hicks said you went 
fishing.” 

Gus turned around. 
“How are you, Mrs. Allen? 
Iwas fishing. I just dropped 
by to see the fireworks.” 

“Well, you certainly have 
a nice young man working 
for you—one bright enough to listen to 
suggestions.” 

“Pardon?” Gus said. 

“Stan Hicks, I mean. My note said 
my car needed a new key, and here it is.” 
The key chain she twirled on her finger 
carried a shiny new ignition key. 

An exasperated voice next to her said: 
“Daisy, as I’ve been trying to explain all 
day, it wasn’t the key.” 

Gus looked past Daisy to her husband. 
“Hello, Jim. How...” 

“Don’t ask, Gus,” Jim Allen inter- 
rupted. “I don’t intend to talk any more 
today about the goofy thing that hap- 
pened to Daisy’s car. Your assistant is 
sitting right down the road. Ask him.” 

Gus peered into the darkness. It took 
him a moment or two to spot Stan 
sprawled comfortably on the grass. 


Gus lowered his length to the grass and 
slapped Stan on the back. 

“Boss, you’re back. Glad you made it. 
How was the fishing?” 


“Great!” said Gus. “And I hear from 
Daisy Allen that you had a good day, 
too—or should I say early morning?” 

“Yep,” Stan said proudly, “I fixed both 
the Allen and Edwards cars in less time 
than it takes to tell about it.” 

“Really? Td like to hear...” 

“TIl bet you would. But you’re still on 
vacation. Remember? Until eight tomor- 
row morning.” 

“Well, then I’ll just have to guess.” 

A volley of rockets exploded with a 
shower of glowing streamers. Over the 
loud “ohh” that rose, Gus said, “The Peu- 
geot is easy. Pd guess a clogged main car- 
buretor jet. A speck of dirt probably 
bounced around in the orifice for the past 
two weeks, blocking the jet every once in 
a while, until yesterday when it lodged 
in place permanently.” 

“That’s right,” Stan conceded. “Your 
hint about the car not having a choke 
steered me to the trouble. Instead of a 
butterfly valve to reduce air flow and en- 
rich the mixture, the cold-start system in 
the carb is really an independent jet cir- 
cuit—almost a second carburetor within 
a carburetor, designed to provide a very 
rich mixture for starting. Its jet could 
deliver gas even though the main jet was 
clogged. That’s why the engine ran 
when the ‘choke’ knob was pulled out.” 

“And the fix?” Gus asked. 

“That particular model has a main jet 
holder that unscrews from the outside. I 
just removed the jet, blew it out with 
compressed air, and popped it back in. It 
took about two minutes.” 

“One down, one to go,” Gus said. 
“And Daisy Allen is waving a new igni- 


Experimental Ferrari has 
eight headlights 


Designed by Pininfarina, this 
Ferrari prototype was unveiled at 
the Geneva Auto Show. The 
“grille” space is completely taken 
up by headlights. Air for the radi- 
ator goes in below the grille and 
exits through the V-shaped slots 
ahead of the windshield. The V-12 
engine is placed midships—the car 
is strictly a two-seater. No pro- 
duction plans have been announced 
by Ferrari as yet. ‘ 


tion key around, so I’d bet you replaced 
the whole ignition-switch assembly.” 

“Right again, boss. But that was one 
of the weirdest ignition problems I’ve 
ever come across. I assumed that be- 
cause there was perfect spark when the en- 
gine was running, there had to be a perfect 
spark when the starter motor was turn- 
ing. After you left, I tried the oldest 
ignition test there is. I disconnected one 
of the plug leads, held it close to the 
block, and turned the engine over. There 
wasn’t any spark; the engine wouldn’t 
have started if you cranked it all night.” 

“A bad switch?” asked Gus. 

“It was the darnedest thing. The switch 
had a faulty contact. When the key was 
turned to the spring-loaded start position, 
the current to the ignition coil was cut 
off. So there was no spark when the start- 
er motor was working. But when the key 
was released for driving, the ignition 
current came back on. Of course, by then 
the engine was turning too slow to start.” 

“Sounds like an hour job, hmm?” 

“No, it only took about 15 minutes.” 


The fireworks had ended and the two 
men walked over to Gus’s Jeep. “Hey,” 
said Stan suddenly, “I won our bet, huh? 
Where’re my fish?” 

Gus grinned. He reached into the Jeep 
and pulled out a string of bass. “Here 
they are,” he said. 

“Fish for dinner!” crowed Stan. 

“Who says?” asked Gus. “You’re a little 
mixed up, aren’t you? I bet you would fix 
those cars in jig time, and you did.” He 
handed the fish over. “They’re all yours, 
Stan—to clean.” Ge) 
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If the large nuts on your manifold studs 
freeze so tight that even heat fails to loosen 
them, you can get them loose by drilling a 
Y,-inch hole in one side of the hex nut, right 
through to the stud. This relieves tension 
enough so that the nut can be unscrewed. 


Jack sockets are used in the body sides of 
most foreign cars, eliminating bumper jacks. 
On some, the handle makes only half a turn 
before it must be removed and refitted. A 
fix: File the top of the jack to fit a %-inch- 
square ratchet-wrench adaptor. 
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DRAWINGS BY 
DAN TODD 


BATTERY 


1-0HM 
100-WATT 
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10-OHM NICHROME WIRE) 
20-WATT. A 
CUT WIRE 
INSIDE MOTOR 
IET ADD WIRE 
SHUNT: 
WOUND 
ry MOTOR 
ARMATURE 


DOUBLE-POLE 
TRIPLE-THROW 
SWITCH 


ORIGINAL BATTERY LEAD 


A single-speed wiper can be converted to 
three speeds. Here’s how: The motor must 
be opened, and a separate lead brought out 
for one side of the field winding. Switch and 
resistors are connected (as shown). Ni- 
chrome wire is mounted by two small screws. 


sesossooososooooooooooooooooooo 


The cooling system of your car can be pres- 
sure-flushed with the engine running if you 
make a special radiator cap. Take an old 
cap, drill a hole in it, weld, braze, or solder 
a standard brass-hose coupling on top. This 
prevents splash and gives a powerful flow. 


GUIDE TO 
HOME-IMPROVEMENT 
MATERIALS 


The Beauty 

of Prefinished 
Plywood 
Paneling 


Install it—the job is 

done. And your choice of 
styles is huge, with 

some panels a real bargain 


By JACKSON HAND 


PHOTOS BY ORLANDO GUERRA 


B, far the fastest-growing treatment for 
walls —in modernizing, home improve- 
ment, or new construction — is plywood 
paneling, and the big reason why is plain 

to see: 
It’s prefinished. Panels come to you as 
they’ll look in place. When they’re up, 
Continued 


V grooves look random in Georgia-Pacific’s Greymist 
Ash, above, yet some are cleverly spaced 16 inches 
on centers for invisible nailing to the wall studs. 


You put colored tape in grooves in Georgia- 
Pacific's Gold Crest. Matching tape to ac- 
cessories makes a room distinctively yours. 
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Not only on walls does prefinished paneling 
save work and give a luxury look. Here you 
see how it was also laminated to built-ins 
and furniture. The material was inexpensive 
rotary-cut Charter Oak from U.S. Plywood. 


Finishes printed on the surface turn 


Manmade grain patterns and colors turn many eco- 
nomical woods into paneling fit for a king. As a re- 
sult, four-by-eight panels can sell for as little as $5 
apiece. Stripped of their finishes, the three samples 
above (1) proved to be tropical hardwoods. The 
large piece is Georgia-Pacific’s Grain-Ply Platinum 
Rosewood—the finish printed on the smooth wood. 
Light sample is U.S. Plywood's Ranchero Silvera. 
The dark is G-P's Brazilia Suntan Portelo. They have 
textures impressed in the wood with two-tone fin- 
ishes. At right (2): White with a reddish wood tone 
gives G-P Brasilia Driftwood Portelo. Fawn Portelo 
(3) is a G-P pattern that lets the wood show through 
slightly. U.S. Plywood's Adobe Ranchero (4) is an 
example of applied wood tone and wood texture with 
look of oak. Actual wood is inexpensive hardwood. 


Factory finishing converts economical woods into fine paneling 


Finishing techniques available to factories make it 
possible to convert into paneling many kinds of 
wood that would be of limited use otherwise. Ex- 
amples are pictured here. Butternut, which grows 
extensively throughout the East, has good grain and 
stains well when sliced. Paldao is a richly grained 


tropical hardwood. The U.S. Plywood sample shown 
was rotary-sliced and given an oil finish. Hickory, 
almost too hard and tough for much but axe handles, 
has a good pattern when sliced and stained. Com- 
mon elm is given a variety of stained finishes. Gum, 
a plentiful Southern tree, also yields paneling. 


any ordinary woods into inexpensive, but rich-looking, suas 


Variations on a single theme: 


Here’s what industrial 
finishers can do with 
just a single wood species 


fi a 


la 
0 


When a wood is plentiful, easy to handle, and good 
looking, plywood manufacturers often give it a vari- 
ety of treatments for prefinished paneling. Samples 
below all started out as pecan, a wood common 
throughout the southeastern U.S. How the wood is 
cut is the first factor that affects its appearance. 
Samples below were all sliced, except No. 4, which 
was rotary-cut and then split to give it a plank look. 


Common moldings also come 
prefinished to match panels 


cap thes" 


CASING 
cooor & 


TRIM) | 


WINDOW STOOL (SILL) 34°234" 


Typical lineup shows wide spread of moldings 
available to cover most situations. These, 
by Georgia Pacific, are of tropical hardwood, 
prefinished to match their panels. 


youre done. They even have moldings 
with matching finishes to handle all the 
usual trim situations. 

Different manufacturers use different 
finishes, but usually they are satin lac- 
quers, baked on—not unlike a wood-tone 
version of an automobile finish. They’re 
tough, hard to scratch, and usually non- 
fading and nonyellowing. You couldn’t 
match their smoothness and quality by 
home finishing if you tried. 

Making a choice. The variety of wood 
species used for paneling multiplied by 
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the variety of finishes put on the woods 
gives you a virtual wallpaper book full of 
different colors, wood tones, and grain 
patterns. Multiply again by the number 
of methods used to slice the woods: ro- 
tary, plain-sliced, back-sliced, quarter- 
sliced, rift-sliced, half-round, and back- 
cut. Multiply once more by the six or 
eight ways they match up sliced veneers 
when laminating them into sheets. On 
top of this, many of the variations come 
in your choice of random-grooved, plain, 
and striped panels, and some novelties. 

Naturally, not every lumber dealer in 
town carries more than a fraction of all 
that’s available, but if you shop around, 
you'll discover that some are a lot more 
paneling-minded than others, and may 
even show huge full-panel “books” of ply- 
wood selections. In most cases, a dealer 
carries the lines of only one or two manu- 
facturers, and has the catalogues on file. 
You select from color photographs very 
close to the real thing, and delivery is 
usually less than a week in most localities. 

Putting it up. It’s getting to be a lot 
like wallpapering. Every manufacturer 
of plywood paneling offers adhesives that 
do the major job of holding up the panels. 
You merely nail along the top and bot- 
tom. Sometimes the grooves are cleverly 
spaced so they look random, but ac- 
tually fall on 16-inch centers, so you can 
sink a few small brads that never show. 

The adhesive comes in tubes, like caulk- 
ing. You run a squiggle at edges and at 
intervals, depending on what you’re cov- 
ering—studs or a wall, paint or paper, 
furring strips or no furring strips. Usual- 
ly, the adhesive tends to fill reasonable 
unevenness in the base, acting somewhat 
as a shim or filler for minor depressions 
as well as an adhesive. 

But you'd do well not to depend entire- 
ly on an adhesive when it’s possible to 
use nails without ruining the appearance 
of the job. In this, you’d be following 
the practice of the professionals. They 
use all the nails they can. 

Then there’s a filler in stick form (Put- 
ty-Stik) with which you can quickly and 
invisibly fill nail-set holes in paneling or 
prefinished trim. The sticks often come 
labeled with color names the same as 
those on paneling they match. 

Easy on the budget. Prefinished panels 
come in all the standard cabinet woods, 

Continued 
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Sea-Horse 20—portable with 20-hp wallop Sea-Horse 33—show-off performance on a modest budget 


e Economy and performance go together in a Sea- Standard-electric, with key-switch starting; 3. Manu- 
Horse 40 or 33 or 20. Each costs surprisingly little al, with mechanical F-N-R transmission. 
to own and operate and each will retain more of e All Johnson motors are backed by our famous 


its original value longer than another make twin. 2-year warranty*. See your Johnson dealer, or 
e Sea-Horse 20 has a new low-drag gearcase to help write for free catalog on the most power choices 
you turn 20 mph on a 15-ft. boat. New exhaust hous- in outboards (11⁄2 to 115 hp). Johnson Motors, 
ing improves the already remarkable quiet and corro- Waukegan, Ill. 60085, Dept. PS-86 
sion resistance. y aii 
e Sea-Horse 33 never stops saving you money. Initial cost JO nS: 


is low. It cruises from three to four hours on a 6-gal. tank FIRST IN DEPENDABILITY 
of regular-grade fuel. 
© Sea-Horse 40 comes as 1. Electramatic, exclusive single- 


lever power-shift and throttle control at no extra cost; 2 


The Beauty of Prefinished Plywood Paneling 


as well as in more-plentiful, less costly 
woods. Prices vary from about $100 for 
a four-by-eight panel of rosewood, down- 
ward: about $30 for walnut, about $15 
for oak, about $10 for birch, and $8 or 
less for delightfully treated and finished 
lauan or similar “tropical hardwoods.” 

Among the most interesting and beau- 
tiful wood panels are those finished in 
extremely woodlike patterns—with color 
and grain pattern completely unlike the 
wood beneath them. To make these pan- 
els, an extremely inexpensive tropical 
hardwood is laminated into panels, and 
then a wood texture is forcibly imprinted 
into the surface. To accentuate this tex- 
ture—which has no relation to the ac- 
tual woodgrain in use—the common prac- 
tice is to apply a base color, and then 
“wipe” a second color into the wood, 
much in the manner of wood filler. The 
result is a manmade wood that is in many 
ways more beautiful to look at than any 
natural wood. It is the most economical 
of the prefinished paneling, except for 
straight prefinished tropical hardwood in 
its cheapest form—the ugliest sheet you 
can buy, poor in color, in texture, and in 
grain pattern. 

How to plan the job. If you have a 
wall—or a room—that would make your 
family happier with paneling on it, here 
are some basic considerations to take into 
account in the planning: 

Quick-figure your needs in four-by- 
eight sheets by measuring the length of 
the wall and dividing by 4. Subtract a 
quarter sheet for a window, a half sheet 
for a door or fireplace. Make a scale 
drawing of the wall or walls, then cut 
paper into scale four-by-eight sheets. Fit 
these into the drawing. Cut out around 
windows and doors, and see if you can 
figure out ways to use the cutouts, to 
save material. 

Give some thought to the idea of a 
wainscot, which may rise only four feet 
or less from the floor. Use paint or wall- 
paper above it. Good-looking rooms some- 
times have ceiling-height paneling on one 
wall, wainscot on the others. (There is 
a standard molding to cap a wainscot— 
or you can improvise a handsome picture 
rail, using window stool.) 

If your ceiling is more than eight feet 
high, don’t go for the extra-length sheets 
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you’d need to run floor-to-ceiling (the 
premium for the longer panels is high). 
Instead, let eight-foot panels run their 
full height, and cap with a molding. Paint 
the space above the same color as the 
ceiling. This trick, known as “lowering 
the ceiling,” tends to make a room seem 
more livable, and, of course, costs much 
less. 

Another idea: Run the eight-foot length 
up the wall, install picture molding, and 
cut pieces to fill the space above the 
molding. Sometimes the off-fall from fit- 
ting around windows and doors will give 
you these extra pieces free. At any rate, 
check prices; you may find that the cost 
of “stock” four-by-eights is enough lower 
than extra-length stuff to make the pic- 
ture-molding-plus idea a money saver. 

Check prices carefully, too, on sheets 
less than eight feet long if you have a 
ceiling less than that height. Sometimes 
nonstandard shorter sheets cost you ex- 
tra money. 

Give some thought to the type and 
amount of furring you may find neces- 
sary, since it is a large factor in labor 
and can be a fair share of cost. A lot of 
renovation work is now being done with 
strips of 14-inch fir plywood securely 
nailed to studs beneath the plaster. You 
cement and brad the paneling to this 
thin, inexpensive furring. 

The biggest advantage of this technique 
lies in the fact that you only “build” 
a total of about half an inch. This means 
the surface is often below existing trim; 
you save a lot of work if you can utilize 
your present trim. If this is not possible, 
you may be able to build the thickness 
deliberately with extra-thick furring, then 
run a piece of matching molding around 
the exposed edges. 

If you are putting up panels on a wall 
that is soundly plastered, and if you can 
occasionally locate the studs for nailing, 
and if the paint on the wall is firmly 
adhering, you can often use adhesives and 
brads without need for furring. 

Standard procedure, once the panels 
are in the house, is to stand them around 
the walls, shuffling them for the best re- 
lation to each other for color, grain, and 
pattern. Once this is established, it is a 
simple matter to number them and put 
them up permanently. 


New Van and SuperVan models, with 105.5” and 


123.5” wheelbases, maneuver easily in tight corners. 


Ford's all-new Econoline Vans. 
So many better ideas 
they make all others obsolete. 


Moving the engine forward start- 
ed a whole chain of better ideas! 
Loadspace became greater than 
any other van. So did payload (it 
goes as high as 3540 Ibs.). Next 
came Twin-I-Beam ride and sta- 
bility! A new V-8! New driver and 
servicing convenience! Your Ford 
Dealer has it: the better idea in 
vans, all-new Econolines! 


ear 


New! Twin-I-Beam Ride. New Econ- 
olines give you the front suspension 
made famous in Ford Pickups. 
Twin-l-Beam suspension has two 
front axles for strength and stabil- 
ity; coil springs for easy ride. 


New! Engine moved forward! 23%- 
37% more clear floor area. Biggest 
clear floor area of any van. Nearly 
6 ft. wide, over 8% ft. long. (Over 
10 ft. long in SuperVan.) 


FORD ECONOLINE VANS 


New! Outside service center, Just 
lift hood to check oil, water, bat- 
tery, voltage regulator, brake mas- 
ter cylinder and more. Everything 
easy to reach. 


New! “Driver walk-thru.” New en- 
gine location gives driver easy ac- 
cess to rear load area. Engines 
include two economy Sixes and a 
big new 302 cu. in. V-8. 


€Z |. hos o better ideal 
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Cord types, clockwise from top: 2-wire lamp, 3-wire 
refrigerator, 2-wire vacuum Cleaner, rubber-asbestos- 
insulated heater (HPD), 3-wire (#14) flat yellow, 
3-wire (#18) oil-and-water-resistant 600-volt limit, 
3-wire (#18) oilproof “‘motor-plant,” 4-wire (#18) 


“motor-plant,’’ transparent-skin ‘‘motor-plant” with 
four conductors and four ground wires, 3-wire (#16) 
oil-resistant heavy-duty, 4-wire (#10) heavy-duty 
600-volt limit, 3-wire (#8) water-and-oil-resistant 
600-volt limit, (top) straight-end retractile. 


What You Should Know 
About EXTENSION CORDS 


There are more kinds than you think. Choose the right one for 
each job and you won’t blow a fuse or burn out a motor 


By GEORGE DANIELS 


Eevtension cords are an essential part 
of your home’s portable electric equip- 
ment. The right one gives your electric 
mower or power saw top efficiency. The 
wrong one can ruin it. There are cords 
for light loads and cords for heavy loads. 
Some are waterproof, some are oilproof, 
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and some won’t burn. There are cords 
with remote-control switches, cords with 
transparent skins that let you check the 
condition of the wires inside. There are 
retractile cords that stretch to six times 
their length and snap back again. 

Some you'll never need. Others can 
make your electrical tools and equipment 
last longer and do their jobs better. To 
get the most for your money you need 
only match the cord to the job. 


Continued 
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Typical examples of the 24 standard attachment 
plug-and-connector configurations include (top row, 
left to right): common grounded pair for three-wire 
cord, turn-and-pull cover ground pair, grounded 
Twist-Lock, and (front) junior Twist-Lock. Note: 
clamps to grip cord eliminate Underwriters knots. 


Cord-tap types, left to right: Plastic Wire & Cable 
Corp. fan-shaped block with three grounded outlets; 
ITT three-receptacle tap block (third is centered on 
opposite face); PWC single-cord tap; Harvey Hubbel, 
Inc., four-tap cluster with pivoting hook (exploded 
below); Cable Electric weatherproof outlet box. 


Hubbel cluster tap is held together by four screws at 
top and four at bottom. Two-wire connection, plus 
grounding-wire connection, hooks it up. Disks with 
holes for screws and cord are insulators. 


Check the “‘ampacity” you need. Ampac- 
ity is the cord’s current-carrying capac- 
ity in amperes. Base this on the am- 
perage shown on the specification plate of 
the tool. If the cord will be used with 
various tools, base it on the one with the 
highest ampere rating. Never use a cord 
with a rating lower than the tool you'll 
plug into it. 

The higher the amperage of the tool, 
or the longer the cord, the larger the wires 
in the cord must be. Otherwise there’s 
too much voltage drop—far fewer volts 
arriving at the tool end of the cord than 
are fed into the opposite end. A simple 
electrical rule explains it: The voltage 
drop in a line is equal to the number 
of amps flowing through it times the 
electrical resistance of the line (measured 
in ohms). 

So, if you double the amperage by 
using a larger tool, or double the re- 
sistance by using twice the length of 
cord (same wire size), you also double 
the voltage drop. If it drops too far, the 
tool loses power, overheats, and may burn 
out. (When voltage drops 10 percent, a 
typical motor loses almost 20 percent of 
its power, a lamp bulb loses almost 30 
percent of its normal light.) The answer: 
Use a cord with fatter wires (which have 
less resistance than thin ones) to bring 
the voltage drop back to a tolerable level. 

Wire size. The importance of wire size 
shows clearly when, for example, you use 
a 10-amp tool at the end of a 100-foot 
cord: 


Wire Size Votts Lost 
#18 16 
#16 9.8 
#14 6.1 
#12 3.9 


The 16-volt drop exceeds the 10-percent 
voltage variation allowed in typical motor 
guarantees. Number 16 wire brings the 
drop within the guarantee range and the 
safe range for lawn-tool brands (like 
Sunbeam) designed for 100-foot cords of 
this wire size. Number 14 allows you 
another 50 feet of cord. And #12, the 
size favored by tool-rental outfits like 
United Rent-Alls, will handle almost any 
tool you’re likely to use at normal cord 
distances. 

Why not use #12 for everything? 
Mainly because it isn’t necessary for most 
tools, and it costs and weighs approxi- 
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CHANNELLOCK ? 
Answer: They ALL Are 


Channellock is the exclusive trade name of a 
broad line of highest quality hand tools de- 
signed and manufactured only by CHANNEL- 
LOCK, INC., Meadville, Pa. 

Important information? It certainly is if 
you're the discriminating kind of mechanic — 


professional or otherwise — who insists on 
good hand tools and won’t tolerate any other 


kind. 


Next time you buy pliers or other hand tool: 
look for the Channellock trade mark on th 
handle. If it isn’t there, tell the man “N 
Thanks” and go elsewhere. You'll be gla 
you did. 

You can strike up an arm-chair acquaintan¢ 
with the complete Channellock line in our cola 
catalog. Let us send you a copy, no charge. 


TOOLS BY 


TCHAN NEL LOCK | 


MEADVILLE, PA. 


mately four times as much as #18, three 
times as much as #16. One reason for 
this wide gap is that #12 is usually avail- 
able only in heavy-duty grade. 

How about safety? There’s one simple 
rule: if any portable power tool you 
own has a three-prong grounding plug, 
always use a three-wire extension cord 
with it. And be sure the extension is 
grounded at the starting outlet—by a 
grounding adaptor, if necessary. Assum- 
ing that your house wiring is properly 
grounded, this protects you from “fault 
current” that sometimes leaks through 
failing insulation inside the tool to ex- 
ternal parts that you touch. As a result, 
a direct short that might send a fatal 
surge of current through your body to 
the ground (or a damp cement floor) 
travels instead through the third (ground- 
ing) wire, and blows a 10-cent fuse. 

This precaution does not apply, of 
course, to the newer insulated tools that 
come with a two-prong plug. Such tools 
feature built-in safety that prevents any 


bai 


shorting to the parts you touch. Since 
they need no grounding, a two-wire ex- 
tension cord is perfectly safe. 

The way a cord is made will determine 
the kind of treatment it can take, and 
these construction qualities vary widely. 
More than 200 abbreviations are used to 
designate cord and cable features. You’ll 
deal with only a few, the more important 
of which are given here in an abbrevia- 
tion list. For most lawn and workshop 
equipment, you'll use what is listed as 
“junior” hard-service cord. It’s amply 
tough for home use, and considerably 
cheaper than the heavy-duty grade of 
the same wire size. For lawn use you 
want it water-resistant. For work around 
oil and grease you may want “motor- 
plant” cord—a three- or four-wire cord 
developed for the assembly-line tools of 
Detroit’s automotive plants. 

Know what you're getting. Cord data are 
often repeated in surface printing along 
the cord, either in words or code letters. 
A typical ITT Four Crown cord, for ex- 

Continued 


Here’s the ampacity you'll need—even if you don’t know the amps 


If the specification plate of an old tool or motor is missing or illegible, these typical 
amperages can help you make an educated guess as to its current requirements: 


Tools Amps Larger portable 

1⁄4" power drill 2-212 circular saw 

3%” power drill 2-3 Small router 

1⁄4" power drill 2-344 Large router 

Saber saw 224% Small belt sander 

7” portable Large belt sander 
circular saw 8-9 Orbital sander 


Floor polisher 7-10 
8Y4-12 Home tank vacuum 4-6 
2-3 Lawn mower 7-9 
4-6 Motors 
4-6 1⁄4 hp. 5-6 
8-10 y hp. 6-8 
1%3% hp. 79% 


These are approximations for motors running under normal load. An overloaded motor 
(such as an undersize one driving a large saw) will draw more amps. 


Three-phase motors: hp. 
Single-phase motors: h| 
For this amperage... 


Choose 


8 10 12 14 16 18 20 22 24 26 28 30 32 34 3 


Load (amps) 


this 
wire 


size 

for 
length 
required 


Cord length (feet) 


S, SO, 


Higher ratings 
ST, STO 


for grounding 

cords used with 
portable SJ, SJO, 
tools only SJT, SJTO 


HPD or HPN heater 
cords only 


#18 


#16 #14 


Courtesy ITT Wire and Cable, based on maximum UL and NEC Ratings 


pee 


#12 


the 
thirst Slaker 


Falstaff—brewed clear to drink fresh. 
The one that wets down a thirst 
with cold, foaming flavor. 


HSJ 
HSO 


tion. 


Junior rubber-insulated hard-service cord. It 
differs from S type mainly in the thickness of 
the outer skin. (Remember J for junior.) 
Same as S and SJ above, but with oil-resistant 
or comparable outer skin. (Remember O for 
oil-resistant). 

Rubber-covered, wires running parallel, light- 
duty lamp cord for damp locations. (Remem- 
ber P for parallel.) 

Same, but heavier construction. 

Same, but still heavier for refrigerators and 
air conditioners. 

Same as SP types above, but thermoplastic 
construction instead of rubber. (Except for 
SP-1, these types may be had with or without 
third conductor for grounding. SP-1 is 2-wire.) 
Rubber-insulated vacuum-cleaner cord. (Re- 
member V for vacuum.) 

Same as above but all-plastic construction. 
Available with or without third conductor for 
grounding. 

Same as above but with oil-resistant outer 
skin. 

Heater cord with asbestos and rubber insula- 
tion, cotton braid over each conductor. Con- 
ductors twisted like rope, no outer covering. 
Heater cord with same insulation as above, 
but no braid on individual conductors; outer 
braid overall, instead. Also made with neo- 
prene insulation, no asbestos. (Common on 
irons, soldering irons.) 

Neoprene-insulated heater cord of parallel 
construction like lamp cord, for use in damp 
locations. 

Rubber- and asbestos-insulated heater cord, 
rubber skin, #14 or #12 wire, for use in 
damp locations. 

Junior version of above, thinner skin, #18 or 
#16 wire. 

Same as HS, but with oil-resistant neoprene 
skin. 

Same as above, but junior grade. 


ample, carries the legend “Royal E-Z-C 
oil-resistant 16/3 300V.” You know you 
have an oil-resistant cord with three #16 
wires in it (one the grounding conduc- 
tor) and that it’s limited to 300 volts. 
(Normal house wiring doesn’t go as high 
as 300 volts, so there is no problem.) 

When the data isn’t on the cord, it’s 
often on the package, as in the case of 
the Cable Electric weatherproof-box cord, 
which carries the specs: No. 14/2 SJT 
15A-125V 1,875 Watts. The electrical in- 
formation is clear and complete, and the 
final T on the letter group tells you the 
skin is thermoplastic. 

Lamp cords, because of their small size, 
may have the data on the package, on a 
wraparound sticker, a cardboard disk 
around the cord, or not at all. But the 
UL label, alone, tells you that the cord 
is a tested type and that the wires are 
not smaller than #18, the National Elec- 
tric Code minimum for extension cords. 
That’s all you need to know for table- 
lamp jobs. Avoid cords for which no 
basic data is available. 

Special features of ready-made cord 
sets and make-it-yourself components can 
often make cords much handier: 

Color is important. In lawn-tool cords, 
favor yellow, bright orange, or light red. 
You're less likely to trip over a high- 
visibility cord or chop it up in the mdwer. 
Pick black for most outdoor winter use, 
as it absorbs more sun heat and retains 
skin flexibility better. 

Multi-outlet types. These let you at- 
tach several tools or a combination of 
tools and lights to the same cord. The 
ampacity of the cord, of course, limits 

Continued 


How to strip insulation to make your own cord 


To expose conductors without cut- 
ting through their insulation, put 
masking tape on knife blade, leav- 
ing only enough cutting edge to 
slice through the cord’s outer skin. 
Rotate the cord until cut circles it. 


shown. 


Bend cord at cut. If skin is shal- 
low, it will tear free. Thicker 
skins may require a lengthwise 
slit cut to similar depth, as 
Severed sleeve can 
now be slipped off conductors. 


To bare ends of individual conduc- 
tors, remove tape from blade and 
hold knife at angle so as not 
to cut into wire strands. Scrape 
strands shiny clean and clip out 
any stray threads of insulation. 


BRING THE BEAUTY OF 
EXPOSED BEAMS INTO 
YOUR HOME FOR AS 

LOW AS $99°° PER 
AVERAGE ROOM 


One-fifth the installed cost 
of conventional 
hand hewn wood 


Weight less 
than 1/2 Ib. per ft. 


Go up in minutes, on any 
surface, with adhesive 


Indoors or out 


LITE-BEAMS are 
a totally new, truly 
revolutionary 
invention... 
molded 
polyurethane 
reproductions of 
rustic, exposed 
hewn beams that 
defy comparison 
with wood. 


LAL Persea 


Now you can add the rustic 
charm of hand-hewn beams to 
any room in your home at 
1/5th the installed cost, 
1/20th the effort required for 
conventional wood. Lite-Beams 
come prefinished in three 
popular shades for a fraction 
of the cost of wood. 


Can be nailed, cut with 


LITE BEAM 

DIVISION of AM-FINN SAUNA, INC. 
Haddon Avenue & Line Street 
Camden, N.J. 08103 


Hide small pipes 
or channel wiring 


i State 


Patent Pending. 


: LITE BEAM : 
=: Div.of AM-FINN Sauna, Inc. 
: Haddon Avenue & Line St. 

: Camden, N.J.08103 


$ Gentlemen: 


Please send me free 


È brochure and more informa- : 


a knife, sawed or drilled £ tion about Lite-Beams. 


: Name 
Address 


: cy 


JUNE 1968 | 177 


Remote-control cord runs from 
hand switch at your easy chair to 
male-female plug inserted in wall 
outlet anywhere in room (top pho- 
to). Any appliance—TV, lamp, pro- 
jector—plugged into female side 
(above) can be turned on and off. 


the number of items you can operate simultaneously. So 
keep tabs on total amperage. Multi-outlets give added con- 
venience, not added ampacity. 

Switch-leg cords. Like the Snapit remote-control cord, 
these consist of a polarized plug and outlet (the prongs 
will go in only one way) and a long, two-wire cord with a 
switch at the end. The polarization is designed to keep the 
switch on the correct (black-wire) side of the circuit. Any 
cord you plug into the polarized plug can be turned on or 
off by the remote-control switch, as shown at left. 

Retractile cords. In spring coils like telephone cords, these 
are handy for tools that move as they work, like sanders and 
portable saws—especially in bench work. The cords can be 
hung from a ceiling hook and attached to a stub cord on the 
tool. Instead of dragging over the surface, possibly tangling 
in the work, they stretch and contract as the tool moves, 
remaining clear of the work area. 

You can buy small ones ready-made, or order larger ones 
from such manufacturers as Plastic Wire & Cable Corp., 
Jewett City, Conn., and attach your choice of plugs and 
connectors. Prices start a little over $7 for a two-wire #18 
coil, four feet long, with an extended length of about 25 feet. 
Three-inch straight ends make connections easy. 

Plugs and connectors. The varied forms in which plugs 
and connectors come let you make special-purpose cords 
and add convenience to everyday types. For any 240-volt 
equipment, buy special receptacles, plugs, and connectors 
that are shaped to prevent you from accidentally plugging 
in a 120-volt cord. This keeps you from wrecking your nor- 
mal-voltage equipment. Electrical suppliers stock them. 

Locking plugs and connectors. These prevent accidental 
pull-outs that leave you stranded with dead power tools on a 
roof-top job, or elsewhere. Types like the Twist Lock made 
by Harvey Hubbel, Inc., Bridgeport, Conn., are available at 
electrical suppliers. Push in and turn the plug to lock it. 

Series-wired plugs. Wonder Plug, made by Solid Electric 
Co., Norwalk, Conn., was originally designed to connect 
two strings of Christmas-tree lights in series to dim the 
bulbs and keep them at a lower temperature. It can also be 
used with a pair of matching table lamps to keep your home 
lighted while you’re away—and stretch bulb life to 10 years. 

Extension-cord regulations are covered by the National 
Electrical Code’s Article 400, which is too long to include 
here. But the don’ts are worth noting. To follow the code: 
Don’t use extension cords as a substitute for fixed wiring. 
Don’t run them through holes in walls, ceilings, or floors— 
or through windows and doorways. (The doorway-window 
rule is usually interpreted to permit temporary work.) 

Don’t conceal cords behind building walls, ceilings, or 
floors. Don’t attach them to building surfaces. And use 
cords only in continuous lengths—not in spliced pieces. If 
reading these rules makes you feel guilty, mend your ways. 
You'll be less likely to burn down the house. 


To store cord, roll in neat coil and hang from band 
sliced from old inner tube. Wrap band around coil, 
pull one loop through the other, and hook over nail. 
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<3 PRIZE BOOKS 


RETAIL VALUE: $19.40 


when you join the Popular Science Book Club 


ea 
ENGINEERING 


From harnessing the energy of 
steam to tapping the vast power 
of the atom, here's the thrilling 
chronicle of man’s quest for new 
sources of power! You'll witness 
dramatic developments in: rock- 
etry, architecture, tools, automa- 
tion, atomic power, electrical 
engineering, mining, much more. 
From muscles to machines, from 
man's archaic first steps right 
down to the present, here are the 
technical (and human) triumphs 
that made history! Explores actual 
problems and shows how they were 
solved. Plus exciting episodes in 
engineering history—the caissons 
of the Brooklyn Bridge! Building 
the Union Pacific Railroad! 


YOUR FI 


is a gold mine © 


F dollar-saving in 


“it's yours as a P e of $6.95. And 


corner Of your Nore percent discou! 
only $3.50 Dif A e-month is FR 


POPULAR SCIENCE BOOK CLUB 


Open a new world of fascinating reading on topics you like best when 
you join the Popular Science Book Club. And right off, get three great 


YOURS 
FREE! 


books on the amazing world of new ideas, FREE! Yes, three handsome 
additions to your personal library — $19.40 retail value — are yours to 
keep! You get a book that probes today’s fantastic search for intelligent 
life across the universe, a book that delves into man’s engineering 
spectaculars, a book that holds the answers you've been seeking on 
just about every science and technical topic! And — besides these three 
books, you also get your first month's selection — THE UNHANDY 
MAN'S GUIDE TO HOME REPAIRS (described below) — as soon as you 
join. You actually start your membership with $26.35 worth of useful, 
fascinating, informative books for the low discount price of your first 


selection alone — only $3.50! 


The ideal book club for you! The Popular Science Book Club is espe- 
cially designed for men with mechanical and scientific interests who 
want to satisfy their curiosity and increase their knowledge, skills, and 
earning power. Every month our editors review dozens of books on 


WE ARE NOT ALONE 


Here's the most fantastic scientific 
adventure of all time: the search 
for intelligent life in other worlds! 
You'll be fascinated with this com- 
plete record to-date of man’s 
efforts to penetrate the deepest 
riddles of the universe. You'll meet 
the men who've made key dis- 
coveries in space exploration, in 
mapping the galaxy, in transmit- 
ting radio signals to distant 
planets, neighboring stars! You'll 
explore the way-out ideas, open- 
end speculation. You'll probe the 
endless questions. What are our 
chances of communicating with 
other worlds? Where should we 
look for signals? What should we 
transmit ourselves? 


formation! 


g fuel costs, 
ering every 
SBC member for 


Outdoor 
how-to tips also. 


Complete 
wiring Savvy- 


science, auto and home repairs, electronics, space, mathematics—then offer the 
best of these books to you at discount prices. Often as much as 50 percent off 
the regular price! 
Only 1 book a year is all you need to accept to stay in the Club. And every book 
is described in advance for you to refuse or accept. Even after a book arrives, 
you can examine it for 10 days, then return it at no charge. You take no risk. 

Free Gift Bonus. Every book you accept comes with a free surprise gift—a com- 
pact tool, tire tread gauge, or some equally useful item. 


THE BASIC 
DICTIONARY OF SCIENCE 


Get set for a real revelation in 
reference books! A book that will 
serve as the foundation for all of 
your science questions. A book 
you'll turn to again and again 
whenever you come across science 
words, ideas and concepts that 
you'd like explained in simple 
English! Here, in complete authori- 
tative coverage, are over 25,000 
terms from all branches of science 
and technology. Every term is 
simply defined by famed authori- 
ties and fully cross-referenced, so 
you can trace any subject in-depth! 
Includes definitions from acous- 
tics, aeronautics, astronomy, 
geology,machinery, much more. 


44 Hillside Avenue, 


* Manhasset, N. Y. 11030 
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Pickup campers 
aren’t “square” 
anymore! - 


Look what’s happened to campers! Camping and tra- 
veling with a pickup camper has never been “square’’, 
and now campers aren't either! 


Gone is the boxy look with flat sides and square 
corners. The modern -as - tomorrow Goldline has a 
sculptured look and streamlined styling that is totally 
new and unique. But looks are only part of the picture. 
Here is a brand new concept made possible by a space- 
age material and sandwich-wall construction that has 
features never before available in a pickup camper. 
It's lighter in weight, never needs paint, easy to clean, 
has 30% more storage area, and is virtually indestruc- 
tible. 


The foam insulation between the inner and outer walls 
is the same as used in expensive refrigerators and 
freezers—which lets you use the Goldline Camper year 
‘round. It’s cooler in summer . . . warmer in winter. 


Find out all about this revolutionary new camper by. 


mailing the coupon today. Begin enjoying four seasons | 


of fun the carefree Goldline way . . . You and your 
camper will never be called ‘‘square’’—that's for sure. 


PICKUP CAMPERS 


SOLD EXCLUSIVELY BY FRANCHISED GOLDLINE/FORD DEALERS 


eee 
_— ~- 


ay 


Travel Industries, Inc. Dept. PS-6 
Box 108 Oswego, Kansas 67356 


Please send full information on the revolutionary 
Goldline camper and name of nearest franchised 
Goldline/Ford dealer to: 


Name. 


Addres: 


"OEIT 

a- =. 

`~ - 
ite lee 


State. Zip. 
` Even our coupon isn’t square! 


¢ 


~- = 
- -_ 
T=. eee 


NATIONAL DISTRIBUTORS. 


Wer Travel Indera, Ine. 


P. O. Box 108 e Oswego, Kansas 67356 
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What's Coming in the '69 Cars 
[Continued from page 61] 
is the front part of the frame ahead of 
the front spring mounts. For 1969, Ford 
is beefing up this area considerably, 
making it much stronger, with a new 
shape to the metal that will absorb the 
force of a head-on crash evenly during 
the time the front of the car caves in. 

Strength has been added by making 
the frame rails out of steel box sections 
all the way forward to the front bumper. 
A compound curve—downward and out- 
ward—has been added to the front part 
of the frame to form a kind of huge 
spring that will absorb impact. This 
curving section also avoids passing the 
shock of impact directly back to the 
part of the frame under the passenger 
compartment. Attached to the very front 
of the frame rails is a steel plate about 
five by eight inches that acts as a cap, 
preventing the frame from piercing the 
bumper in an accident. 

Two new Ford engines will be intro- 
duced: a 250-cu.-in. six and a 351-cu.-in. 
V-8 [PS, Apr.]. Each will be offered 
in certain Ford and Mercury models to 
supplement the present engines. 

General Motors. The all-new Pontiac 
Grand Prix will get its own body shell, 
officially designated the Fisher “G” body. 
It is basically a stretched-out A (Chevelle, 
Tempest, etc.) body. 

The Grand Prix will have its own dis- 
tinctive styling, featuring a rectangular 
grille similar to the Mark III’s long-hood, 


į short-deck proportions, and mechanical 


innovations like a radio antenna hidden 
in the windshield post, recessed outside 
door handles, and an electrically heated 
rear window that automatically de-ices 
in eight minutes. Wheelbase of the GP 
will shrink from 121 to 118 inches. 

GM’s big cars—and the Grand Prix— 
will all get the added side-collision pro- 
tection. About seven pounds of extra 
structural metal will be used for each door. 

In addition to the Grand Prix, Pontiac 
will have a newly designed Firebird and 
big-car line. Rubber bumpers will be 
added to the F-bird and other models, 
such as a Tempest wagon with its rubber 
bumper color-matched to the wood panel- 
ing on the body. 

Only the big Chevrolet and Camaro in 
the Chevrolet lineup will be greatly 


What’s Coming in the ’69 Cars 


anged for 1969. Chevrolets will have 
ew sheet metal below the belt line that 
eatures teardrop-shaped bulges around 

e wheel wells. The bumper will com- 
letely circle the grille in a rectangular 
hape similar to this year’s Pontiac, mi- 
ius the center vertical bar. 

Chrysler. The most striking change is 
scheduled for Imperial. The car will lose 
ts tall, boxy appearance, and take on 
smoother, more contemporary lines. It 
vill be five inches longer, though wheel- 
yase will shrink three inches to 124. All 
ig Chrysler cars, including the Imperial, 
vill have windshield wipers covered by 
he rear edge of the hood, a la GM. 

Charger and Coronet, both with fresh 
lew styling this year, will have new 
rilles and tail lights. In addition, the 
Yoronets have hidden windshield wipers. 


Charger has two tail-light designs. The 
R/T will get three lights—thin, wide rec- 
tangles—set end to end across the rear. 
The regular Charger will have only two. 

Big Chryslers will be five inches long- 
er, but all wheelbases except the Imper- 
ial’s will remain unchanged. 

Plymouth’s Sports Satellite has a rear- 
end treatment similar to that of Ford’s 
Mustang. The deck lid is slightly con- 
cave at the extreme rear end. 

American Motors. Changes will be con- 
centrated most on the Ambassador. 
Wheelbase has been stretched to 122 
inches from the present 118, and the 
overall length is also four inches longer. 

Javelin will have a slightly altered 
grille, while Rebel will have a major face- 
lift front and rear. American and AMX 
are virtually unchanged. 


Buy Now and Save $1.00! 
SEE YOUR HARDWARE DEALER TODAY 


PLUMB. 


FAYETTE R. PLUMB, INC. »œ 


FINEST QUALITY PLUMB HAMMERS with 


e NON- 
Guaranteed not to break, bend or collapse in normal use 


e MOLDED 
e PERMABOND®-KEEPS HANDLES TIGHT 


BREAKABLE FIBER-GLASS HANDLES 


“‘DURA-CUSHION’’ GRIPS 


REGULAR PRICE $6.49 


PA. 19137 
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PHILADELPHIA, 
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AMERICA'S FINEST 


WEL-DE tow cost 


ARC WELDE 


Does work of $85.00 welder 
yet costs only 


= 4 110V outlet. 
Complete with FREE mechanical “ROBOT WELD GUIDE” . 
Nearest thing to automatic welding. Glides rod smoothly along 
metal, makes it easy for even a beginner to do quality welding 
the very first day. Nothing else like it anywhere. 

Not the old fashioned cheap kind of welder or torch you may 
have read about, but a brand new 1968-69 “Power Package” that 
produces 4 TIMES the HEAT needed to melt iron, plus extra power 
boost attachment for industrial users. 

3 WELD! ING HEATS . . . not just one as with other, low priced 
models. “ u for tough jobs, “medium” or “regular” for lighter 
work. LOWER OPERATING COST! 3-heat feature saves cost of 


welder in welding rods alone. SNE feature to prevent over- 
toed ot houe 


and burn out. 
QUICKLY. Uses standard 44” rods and 14” 
on auto fenders, bodies and radiators, farm 
equipment, bo: most anything made of pai 
. even aluminum. Make campers, trailers, utility buildin, 

lawn furniture from scrap metal. Dozens of uses. 10 day MONI 
BACK GUARANTEE. Built for a LIFETIME of dependable service. 

NOTHING ELSE TO BUY! Comes complete with welding hood, 
rod holders, torch converter, ground clamp, rods, carbons, flux, 
etc. Everything you need to vaa BRAZE, SOLDER and CUT 
metals. You receive FREE “Robot Weld-Guide”, FREE attachment 
to boost power for industrial users, FREE “S minutes to better 
welding” manual, FREE “how to make money with your WEL-DEX” 
‘suggestions, FREE aluminum welding accessories, FREE weldiny 
and brazing rods, carbons and more if you ORDER FROM THI 
AD. Remember . . . WEL-DEX is not like the old fashioned kind 
of welder or torch you may have read about. 

ORDER DIRECTLY FROM FACTORY and SAVE! Send $18.95 (cash, 
ck., M.0.) for postpaid shipment. $2.00 deposit on C.0.D. orders 
or call area 713-682-5681 for C.0.D. shipments. 


WEL-DEX MFG. CO, vest: x 10776, Houston, Texas 77018 


ENGINE CLEANER 
and DEGREASER 
Just spray it on.. 
hose it off! 


GUNK LABORATORIES, INC. 
5829 W. GET, CAGO, HLL. GOR 


ENGINE |e 
BRITE \©! 


BUY GOV'T SURPLUS SAVE TO 85% 


Orig. Cest 
Over $21.50 


$7.95 
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| “2001: A Space Odyssey” 
Continued from page 67 

| in an attempt to match what lunar earth 

| would look like. But no sample seemed 

right. 

Their solution? Buy 90 tons of ordi- 
| nary sand, wash and dry it, then dye it 
| the color it should be before dumping it 
| in the hole to form the excavation floor. 

Color photos from Ranger later confirmed 

that they had hit the color and texture 

right on the nose. 

Operations had to close down at one 
point in the shooting when a bat invaded 
the crater. There aren’t supposed to be 
bats on the moon, even in 2001. The 
shooting resumed when the bat was final- 
ly routed. 

© Lunar bus. You get to the Tycho 
crater from the moon base in still an- 
other vehicle—a lunar bus. This is a 
short-haul vehicle similar to the lunar 
flying-vehicle prototypes produced by 
Bell Aviation. It’s designed for routine 
cargo and personnel movement. 

@ Discovery. This deep-probe craft, 
which designers call the “pride and joy of 
the film,” carries the film astronauts a 
half-billion miles to the vicinity of Jupiter. 

Conventional rockets burning chemical 
fuel would be inadequate to propel a 
manned spacecraft to so distant a target, 
so the designers of Discovery looked into 
the future to provide it with a more ad- 

į vanced propulsion system. 
| The basic design for the craft came 
from starting with the idea that it would 
need nuclear propulsion similar to the 
plasmadyne engine GE worked on for 
NASA deep-space probes. 

The 2001 design team conferred with 
GE’s rocket engineers on utilizing this 
concept for Discovery. They came up 
with a stunning design. Discovery has 
an enormous propulsion section in the rear 
that’s separated from the command and 
living quarters by a huge boom. It is 
scaled to look 700 feet long. The great 
length attenuates the radiation and helps 
shield the crew. 

Actually, Kubrick built a magnificent 
54-foot model of Discovery, and addition- 
al sets for the command and living mod- 
ules—which form a giant centrifuge that 
really turns. The mammoth wheel in- 
cludes: 

© A command module and a computer 


“2001: A Space Odyssey” 
that is almost like a member of the crew 
because it thinks and speaks. The com- 
puter controls and monitors all aspects 
of the spaceship operation. It even plays 
chess with the astronauts. 

© Living quarters where the astronauts 
work and relax. There’s a specially de- 
signed, space-age kitchen and recreation 
facilities. 

@ Garage for space pods, which are 
small space capsules used for limited ex- 
ploration and reconnoitering around the 
mother ship. 

The living quarters also have four hi- 
bernaculums—chilled cabinets—where 
nonworking astronauts are put into hiber- 
nation. The sleeping cocoons were de- 
signed with the help of Dr. Ormond G. 
Mitchell, Assistant Professor of Anatomy 
at New York University Medical School, 
a specialist in the development of hiberna- 
tion techniques for humans. The nine- 
month journey of Discovery to Jupiter 
requires only two astronauts to work at a 
time, so, to conserve the life-support sys- 
tems, other astronauts are put into con- 
trolled sleep until their shift arrives. 

Realistic control panels. The vehicles 
and sets in 2001 are compact and look 
functional. You don’t see the phony con- 
trols that are the rule in most science-fic- 
tion movies. 

The control panels were meticulously 
worked out with help from Honeywell, 
which has done a great deal of work on 
space-control systems for NASA. Honey- 
well prepared a massive study for Ku- 
brick’s scientists and designers to guide 
them in creating realistic cockpits and 
spaceship interiors. 

Even the dialogue has been thought 
out, to sound like the kind of talk that 
goes on between astronauts in flight and 
mission control on earth in 2001. Honey- 
well compiled a glossary of space terms 
to guide the film makers. 

Then a man who could speak the terms 
without sounding like an actor had to be 
found. Kubrick hired a veteran Air Force 
warrant officer in Europe with many years 
in control-tower work, who could play 
mission control convincingly. 

Real star photos. You could expect the 
sky and stars to figure prominently in this 
film, and they do, but not haphazardly. 
Pictures taken through the giant tele- 

Continued 
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Kodak: 


Meet ~ 
the sharper 


The brand-new Kodak Instamatic 
814 camera lets you shoot sharper, 

- clearer pictures your very first time out. 
And for two reasons. One, it has the 
superb new super-sharp 4-element//2.8 
Kodak Ektar lens. Two, it does 
practically everything for you 

automatically, 

Just drop in the film. Automatically, 

the new “814” 

adjusts for the film 

speed. Automati- 
cally adjusts for the 
light, too.. . tells 
you if the batteries are okay. . .warns 
when to use flash. And for easy 
shooting, both film and flashcube 
advance automatically. 

See this sharper shooter, less than 
$140, at your Kodak dealer’s, 


Price subject to change without notice. 


Kodak Instamatic'814 
Camera. 
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Now you can easily stain 
all hard to brush places. 


Furniture - Shutters - Shelves - Cabinets - Picture 
Frames - Drawers - Also wicker, rattan, matting 
and other fiber materials. 

Choose from 7 wood colors. 

Dries in 30 minutes. Uniform, durable colors. 
Perfect for “shading” and “toning.” 


Write for FREE colorful Spray Stain Folder. 


the wood finish people 
612 Maple Avenue / Torrance, California 90503 


DEFT 


It's the “MUST” 
screwdriver — 

the first tool you 
* reach for when 

“ you're doing a job. 

WedgeAction POWER grips the 
screw rigidly inside the screw slot. 
Lets you concentrate on starting 
and driving the screw without 
fumbling. 

A precision hand tool of finest 
quality steel and plastic you'll be 
proud to own or give. 


14 sizes Unconditionally Guaranteed i 
The original “Wedge-Type”screwdriver 


QUICH-WEDGE 


SCREW-HOLDING 
SCREWDRIVER 


Try one at your dealers or write 


©1967 by Kedman Co. 


KEDMAN COMPANY 
P.0. Box 267, Salt Lake City, Utah 84110 


‘2001: A Space Odyssey” 
scopes of Lick, Palomar, and other ob- 
servatories provided the skies for the film. 
The spacecraft were placed against the 
sky backdrops so that they would be in 
the right relation to the stars. The pic- 
tures had to be constantly changed to 
keep up with the various voyages. 

In some cases, little was done to im- 
prove on present-day techniques, for fear 
of taxing the credibility of viewers. The 
spacesuits worn by the actors seem quite 
ordinary—but, as Clarke says, there won’t 
be much change in spacesuit design in 
the next 33 years. But advanced control 
boxes for traveling outside their space- 
craft give the astronauts something that’s 
still not available. 

Credibility also dictated that the as- 
tronauts fly to Jupiter rather than Sa- 
turn, as the script originally called for. 
“If we tried to create the landscape of 
Saturn,” Clarke says, “people wouldn’t 
believe it—it’s too fantastic.” 

But by the time 2001 A.D. rolls around, 
things may be more fantastic than the 
picture shows. Today’s scientists may be 
overconservative in their predictions—and 
overpessimistic about what man can ac- 
complish. 

Clarke echoes these sentiments. He 
feels that because outer space is a “be- 
nign environment”—not as rough on man 
as the Antarctic—the hazards are proba- 
bly overstated. The skeptics claim those 
hazards will prevent man from exploring 
outer space extensively, Clarke says, but 
the doers always seem to find ways. HE 


Baby shark comes into the world 


Many an amateur beachcomber has 
picked up a “mermaid’s purse”—the dis- 
carded, horny shell that protects the eggs 
of some types of sharks. In this rare photo 
from Marineland of the Pacific, a baby 
shark is emerging from its birthplace. 
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Instant Boats Are All-Purpose Craft 
Continued from page 103 

If you buy an inflatable or folding boat 
basically as a yacht tender, figure that the 
kids will try water skiing and fishing out 
of her—and plan on it. After enduring 
leg cramps in a pint-size version for sever- 
al seasons, I’ve upgraded from a nine- to 
a 10-footer. For a weight difference of 


only five-odd pounds overall, the comfort | 


is like debarking from a PT boat onto a 
luxury liner. 

Assembly time for inflatables lives up 
to the word “instant.” Using a carbon-di- 


oxide gas rig, the transition shouldn’t take | 


more than a few seconds. In this man- 


ner, inflatables double as life rafts on | 
larger boats during deep-water cruises. | 
The entire crew must know the simple | 


rigging and floating procedures. 
Without tools, folding boats can be as- 
sembled in 15 to 20 minutes. In cold 
weather, it’s hard to handle hulls that re- 
quire nuts, bolts, or wingnuts as fasteners. 
Look for fittings of the snap-lock type. 
Rigidity vs. flexibility. Riding white wa- 
ter in a river rapid, the “yielding” factor 
is desirable. A hard knock may depress 


the air chambers of an inflatable but won’t | 
puncture it. The “give? means you | 


bounce instead of splinter. 
boating and see. 


Try float- 


Inserting floorboards causes rigidity | 


that makes your mini-yacht responsive 
under outboard power. With a special 
bracket, 50 horsepower is possible. You 
can tow water skiers by adding this op- 
tional accessory gear. 

Which boat is for you? Backpackers put 
a premium on light weight, pond anglers 


on floating comfort, “yachtsmen” on sta- | 


bility offshore. Pick the hull suiting your 
specific needs. 

Don’t overinflate. My Avon takes two 
to three pounds only. More might 
stretch the fabric or pop a seam. Do rig 
an automatic pressure cutoff valve when 


using power inflation equipment. Rather ; 


than using your hands, try a foot-bel- 
lows pump for handling ease. 


Instant boats have come of age. Resis- | 
tant to oils, aging, weathering, sunlight, | 


ozone, chemicals, heat, and salt water— 
they’re almost free of conventional main- 
tenance. Hard to capsize and virtually 
impossible to sink, they’re painless to 
store and fun to use. 


sure cure 
for 
buck fever 


You want a rifle. Not one that costs 
a lot of bucks. But one that's 
accurate. And fun. And well made. 
No toy. Your worries are over. 
Grab hold of one of these new 
Crosman CO; Pellmasters. The 
Pellmaster 700 shoots .22 cal.Super- 
Pells® The model 707 shoots .177 
SuperPells® and Super BBs*. Both 
are powered by a CO, Powerlet, 
so both have built-in economy. You 
are going to like the fast-loading 
precision rotary magazine. The 
one-stroke cocking-safety knob 
combination, and the new easy 
push-button Powerlet piercing 

j system. Both are top quality rifles 
with walnut hand finished hardwood 
high comb Monte Carlo stocks. 
A new high efficiency in-line valve 
gives uniform velocity, shot for 
shot - 480 to 500 fps. A hooded 
post front sight with adjustable 
rear sight is standard for accuracy. 
The precision button rifled barrel 
is 18” of solid steel, with 10 
lands, 1 twist in 16” R.H. 
rifling. The overall rifle 
length is 36%” and it weighs 
4 Ibs. The Pellmasters 700 
and 707 qualify for use in 
the NRA 333 Air Rifle- 
10 meter competition 
program. And either sells 
for less than $27 (slightly 
higher in Canada).So see 
your dealer today. And 
don't forget to send fora 
copy of "More Shooting 
Fun." It's free. 


The Fun Guns from 
Crosman 

Crosman Arms Co.. Inc., Fairport, N. Y. 14450 
Crosman Arms (Canada) Ltd., Dunnville, Ont. 
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Your New Room Air Conditioner 
[Continued from page 147] 


If you’re an apartment dweller, you'll 
almost certainly have to use a 115-volt 
unit. And if you have a lot of space to 
cool, consider a high-efficiency unit. Fed- 
ders, for example, builds a 7.5-amp. unit 
that produces 9,000 BTUs. You can use 
it on a regular house circuit with a few 
lamps or other small appliances plugged 
into the circuit without blowing the fuse. 

Both Fedders and Emerson now build 
115-volt, 12-amp models that crank out 
14,000 BTUs. Don’t plug anything—even 
a table lamp—into the circuit with a unit 
that draws this much current. Even that 
small additional load might blow the 
fuse. And incidentally, use a time-delay 
fuse or circuit breaker, since the starting 
surge of some units is more than a 15- 
amp circuit’s capacity. 

High-efficiency units are cheaper to op- 
erate than regular models, since, for a 
given amount of cooling, they use less 
power. But the extra cooling and effi- 
cient operation don’t come free: To 
squeeze more BTUs from every watt of 
electricity, such units use huge condenser 
and evaporator coils, specially wound 
compressor motors, and other expensive 
parts. (You can check the efficiency of 
various models you’re considering. Just 
divide the wattage rating into the BTU 
output and get a BTUs-per-watt rating. 
Extremely high efficiency models rate 
about 10; very low, about half that.) 

Which brand? There’s one striking 
fact about room air conditioners: Every- 
body uses precisely the same basic prin- 
ciple. The difference comes in the en- 
gineering—how the various makers put 
the condensing and evaporating coils, the 
compressor, and the various fans together. 

And those engineering differences make 
quite a difference in price. One 5,000- 
BTU unit may sell for $100, another for 
$160. The extra money—in some cases— 
may be worth it. It doesn’t buy extra 
cooling, but it can buy greater efficiency. 
It can also buy: 

@ Quietness. “There is a big effort to 
reduce noise level,” says Karl Briich of 
Westinghouse. “Were using more in- 
sulation, and trying to change the pat- 
tern of air flow for maximum quietness.” 

If you can, check various models you’re 
considering to see which is quietest. If 


188 | POPULAR SCIENCE 


you can’t listen, check for sound-deaden- 
ing insulation on the panel that separates 
the front section from the back and else- 
where. “Thickness of insulation here,” 
says Richard O’Neil of Carrier, “is not 
as important as the density of insula- 
tion in a room unit for dampening sound. 
High-density fiberglass insulation around 
the partition that divides the ‘hot’ side 
of the unit from the other will not only 
soak up sound but improve efficiency.” 
A. squirrel-cage blower to deliver the 
cooled air to the room helps quiet op- 
eration, as do fans and compressor mount- 
ed on rubber, springs or plastic sound- 
deadening feet. 

@ Rustproofing. The water an air con- 
ditioner wrings out of the humid air flows 
into a pan underneath, where it’s sup- 
posed to evaporate. Meanwhile, it goes 
to work on the pan. A few years ago, al- 
most every air conditioner began rusting 
after a few years. Today, they’re better. 
Virtually every maker puts in special rust 
protection. Some galvanize the steel 
parts, treat them with special primer, 
give them several coats of epoxy finish. 
Others make vulnerable parts of alumi- 
num and other rust-free materials. 

@ Multispeed fans. Sometimes you 
don’t need as much cooling—at night, for 
example. That’s when it’s good to switch 
to a lower, quieter speed. 

© Special features. Will your unit be 
located where one side is easily acces- 
sible but not the other? Pick one with 
the controls on the easy-to-get-at side. 
Make sure, too, that the grilles can be 
arranged to squirt the cool air where it 
will do the most good. 

è Decorative fronts. These won’t make 
the unit perform any better (with the 
possible exception of some of the heavier 
wood fronts that can help deaden sound), 
but they make your wife happier. 

Installation. Putting room units to 
work once you get them home has become 
simpler. Most air conditioners today 
up to 7- 8,000 BTUs are so-called porta- 
bles. They weigh 60 to 90 pounds. You 
can pick one up, carry it home, and in- 
stall it in a few minutes. 

There’s one trick to a good installation 
job: Caulk around the unit carefully to 
keep rain, snow, and hot air out. A job 


Your New Room Air Conditioner 


with a poor seal operates far less effi- 
ciently than a tight one. 

Maintenance. Routine 
consists of three jobs: 

1. Clean the filter at least monthly. 

2. Clean and vacuum the condensing 
and evaporation coils and the chassis 
once a year. 

3. Lightly oil the fan motors—if the 
manufacturer’s instructions call for it. 
Some motors have sealed-in lubrication. 

How about a heat pump? A heat pump 
is an air conditioner that can run in re- 
verse. Normally, a refrigeration unit 
shoots cold air out of one side (into the 
house) and hot air out the other. Turn 
it around and you’ve got a heater, with 
hot air being pumped inside. Heat pumps 
—which run either way—aren’t turned 
around physically; it’s done with valves. 


maintenance 


At first glance, heat pumps would ap- 
pear to be great bargains. One 12,000- 
BTU Fedders air conditioner, for exam- 
ple, sells for $225. For $260 you get the 
same model equipped to operate as an 
air conditioner or heat pump. 

Trouble is that heat-pump efficiency 
falls rapidly as the outside temperature 
goes down—when you really begin to need 
it. Below about 40 degrees, it hardly 
works at all. So many air conditioner/ 
heat-pump units have yet another ar- 
rangement—electric-resistance heating 
that cuts in where the pump leaves off. 

Altogether, here’s the best plan: If you 
live in southern Texas or Florida, for ex- 
ample, a heat pump can take the chill off 
a room. But if you live where the weath- 
er gets cold, then your present heating 


plant is probably a better bet. [r 6] 
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Volkswagen Meets Its Rivals 
[Continued from page 95] 


required once the antifreeze is in. A sepa- 
rate header tank allows normal expan- 
sion and assures condensation of vapors. 

Simca 1000 GLS carries the Chrysler 
Corp. 5/50 warranty. It also offers the 
best fuel economy, and a rugged little en- 
gine that seems to thrive on a wide-open 
throttle. Seats are comfortable, head 
room good (but leg room minimal). Con- 
trols are easy to reach and operate. And 
there are four doors. 

Volkswagen’s best feature is that inde- 
finable something that tells you of its 
rugged dependability, its readiness to an- 
swer your demands—on good roads, bad 
roads, or no road at all. There can be no 
doubt that it’s made with high-quality 
materials. Throughout the vehicle, 
there’s a special feeling of solidity. This 
may be the reason behind the VW’s ter- 
rific resale value—a proven factor to re- 
member in any decision to buy. 

Despite its small trunk, the VW can 
carry lots of luggage. There is room for 
a couple of small cases behind the rear 
seat—and the seat can be folded down to 
make a cargo area. 


WORST FEATURES 


Fiat's worst feature is the position of 
the light switch—next to the turn-signal 
stalk. You might accidentally turn off the 
headlights when intending to signal a 
right turn. The car is so well equipped, 
surely it should also have two-speed 
wipers, and so quiet-running we feel 
obliged to point out that the heater fan 
is louder than on most U.S. cars. 

Ford Cortina has a nonfolding front seat, 
so back-seat riders must tip the whole seat 
forward to get in or out. This is the 
most annoying flaw. Other complaints: 
No glove box, just an open shelf. Fixed 
rear windows. The brake pedal is too 
near the accelerator. Flat inside door 
handles provide a poor grip, and locks 
are poorly placed (you can’t tell when a 
door is locked by looking). The Ther- 
mactor package ruins engine accessibility. 
The steering seems unnecessarily hard. 

Opel Kadett has the same two-door front- 
seat problem we complained of in the 
Ford. The seat-belt system aggravates it 
here. The steering column is set at an 
angle and may make you feel off-balance 
behind the wheel. Air-extractor vents 
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under the trunk lid sound like a jet plane 
at 60 m.p.h. and up. There was an irritat- 
ing gasoline odor inside the car, regard- 
less of fuel-tank content. 

Renault 10 has one big flaw: tricky 
handling at all speeds. This is coupled 
with slow steering response, which makes 
rapid correction a problem. Gearshift 
gate is terribly vague—you push or pull 
the stick in what you think the right di- 
rection and hope for the right gear. The 
four-wheel disk brakes were disappoint- 
ing, and the engine stalled on every stop. 

Interior finish looks cheap. Front 
wheel wells intrude on foot room, and 
heater housing interferes with a driver’s 
right foot. The trunk is large, but the 
hood is hinged in front, so luggage must 
be lifted over fenders. Accessibility to 
the tail-mounted engine is poor. 

Simca’s one outstanding fault is its sen- 
sitivity to crosswinds. It doesn’t take a 
strong wind to point the car toward the 
ditch, or worse—oncoming traffic. This is 
true with the driver alone or the car fully 
loaded. The other rear-engined cars (VW 
and Renault) have far greater stability. 
Small gripes: Heater controls hide under 
the dash, poorly grouped. Interior finish 
is just a cut above spartan. Spark plugs 
are very hard to reach. Front wheel 
wells cut front foot space almost in half. 
Trunk space is ridiculously small. Rear 
window goes only halfway down inside 
the door. 

Volkswagen engine noise is irritating, 
but many may feel the lack of rear seat 
room is worse. The new front seats with 
built-in headrests make back-seat riders 
feel boxed-in and cut their forward view 
to practically zero. A back-seat passen- 
ger also has trouble getting out unaided 
because of the door-handle position. 
Heater (with air-cooled engine) is slow 
to give heat and has no separate fan for 
forced airflow. 


CONCLUSIONS 


Dunne: The Fiat is my choice. It’s 
far and away the best combination of 
space, luxury, performance, ride, and 
handling you can get in a small car. 

Norsye: Id pick the Fiat, too. I ad- 
mire its extremely thorough engineering, 
and I enjoyed driving it more than any 
other small car I’ve ever driven. 


BIG 
BOOM 


CARBIDE 
CANNON 


$595 


Sounds like 


dynamite 

blast! 

RILLIANT 

= LASH! 


Amazing Hidden Aid...Non-Swimmers Swim! | 
Now anyone can learn to swim—new fun 


way! Start to swim with new 1968 model | July 4th arting gun, 
SWIMMATE that hugs your waist, helps | tions, ete. No recoil. Hundreds of shots 
give you confidence. Invisible out of water. | fop few cen cb ADE Fast: Hele. Ate 
worn under women’s one or two piece suits, ; P Eees ie 
tractively made of heavy cast iron, Money 


men's trunks. Now you can join the water 
fun even if you can’t swim a stroke. Non- 
swimmers swim first day. Made to last for 
years. Satisfied users coast to coast. Send 
only $5.95. Check or money order, You 
must swim. Satisfaction guaranteed, State 
WAIST size. WORLD CO., Dept. 6 PS. 
1 Park Avenue, New York, N.Y. 10016 


back guaranteed. 9” Cannon (Ilustrated) $5.95 
Postpaid. Big 17” Cannon $9.95. Mammoth 25” 
Cannon $13.95. Ammunition 39c tube (500 
shots). 3 tubes $1.25. Add 50c postage on all 
orders. 75c west of Miss. World Cannon Co., 
Dept. 6 PS, | Park Ave., N.Y. 


e No Dangerous Sprays 
e No Old Fashioned Bug Bags to Handle 


Now enjoy an insect free safe summer with this new life-time exterminator that works auto- 
matically and continuously, Silently attracts and electrocutes all night-flying insects instantly. 
Electrocutes and disintegrates flies and mosquitoes. No messy bug bags to handle. No dangerous 
sprays. One of the most effective insect traps available at any price. Safe and sanitary. Used by 
ranches, large farms, hospitals, factories, food processing plants, homes, gardens. Order now for 
summer comfort year after year. 


© Uses 40T10 blue bulb that attracts centers, motels, drive-ins, food process- 
and disintegrates all night-flying insects. ing plants, dairy barns, service stations. 
Doubles asvaarety night lene. © Quality all weather decorator, finish 


è “Electric Eye" grids (inside unit) kill 


Corrosion proof for lifeti: use. 10”, ligh 
insects instantly. Built-in converter works Spiste with: EAs ir 


weight, Complete with insect bait tra: 


1968 “ELECTRIC EYE” INSECT TRAP 


ATTRACTS and DISINTEGRATES FLYING INSECTS FLIES and MOSQUITOES 


on low milliamperes. 100’, safe with chil- 
dren and pets. 

© All weather unit. 
gree range. 

@ No sprays or dangerous odors. Perfect 
for restaurants, homes, gardens, shopping 


Full circle 360 de- 


Cord and socket UL approved. So effectiv 
works even in hurricane. 


© The only insect tray that works 3 
ways—attracts. electrocutes and disinte- 
grates flying insects. Also doubles as safety 
night light. Order now. 


COMPARE OUR LOW PRICE Fully guaranteed. Order now. 
Deluxe Styrene finish, lifetime construction . . . 


WORLD CO., Dept 6 PS, 1 Park Avenue, New York 10016 


plus 


$1.00 
pp and hdig 


Metal Piercing 


| Throwing Knife 


| Great for hunt- 
ing game. 
Weighted, bal- 
anced for sure 
throwing accu- 
| racy. Hits with 
a hard smack. 
FAST. EASY 

TO THROW. 

Use for self de- 
fense, hunting, 
thrills, targets. 
Razor sharp cut- 

lery steel. 10” 
long—Double_ edge. 
Wrapped leather han- 
dle. $1.00 (2 for $1.85) 
(3 for $2.75). Knife- 
throwing instructions 


| FREE. Order Now. 
| 


WORLD CO., Dept. 6PS 
| 1 Park Ave., N. Y., N. Y. 10016 


WARNING 


. Guar- 
anteed 
Deluxe 
styrene 
finish. 
Long-life 
consirues 
tion. 


Insect Bait 


FREE cnica with your 


MAIL ORDER TODAY! 


Saving for Security Is Easy 
Buy U.S. Savings Bonds through 


the Payroll Savings Plan where you work! 


Money Back 
tee 


Life Time 
G ntee 


HEAVY DUTY-ARC WELDER 


New Advanced 1968 Model 110 Volt Arc Welder. You cannot 
buy a better welder anywhere at this low price. NO EXPERI- 
ENCE NEEDED. With our easy-to-understand welding book, 
anyone can braze, solder and weld any metal, even aluminum. 
NOTHING ELSE TO BUY. Comes complete with rod holder, 
helmet, ground clamp, twin carbon torch which generates over 
11,000 degrees heat to braze, solder, cut, melt and bend all 
metals. Also included FREE $2.00 supply of 1/16” and 1⁄4” 
welding rods, 1/4” carbons and flux, LIFE TIME GUARANTEE. 
Never a repair charge for parts or labor. MONEY BACK GUAR- 
ANTEE. Try it for 10 days. If not completely satisfied, we will 
immediately refund your money without question. SEND ONLY 
$2.00 and when deliv-red pay postman $16.95 plus postage. 
or send full price $18.95 and we pay postage. (Remember: 
Order immediately for your free 10-piece tool kit.) 


m7 > 


SEND ONLY $2.00 
Order Direct from factory: NATIONAL ELECTRIC, Dept. PS-6, Box 48-544, Miami, Florida 33148 


10-PIECE WRENCH, PLIER 
AND SCREWDRIVER KIT 
(wrench sizes 13/64 to 7/16") 


= 


ORDER NOW AND RECEIVE 
ABOVE BONUS GIFT FREE 
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ANY METAL 


INCLUDING 
ALUMINUM 
K JARANTEE — LIFETIME GUARANTEE 
MONEY-BACK GU; wv y Niele ma a 
ders, brazes, iy th 14” rods an 
ye oes rn 11,0009 heat on 110V line, NO EXPERIENCE 
NEEDED; ‘Anyone can use. NOTHING MORE TO BUY. Complete with 
full face helmet, new design, heavier metal cabinet, special combination 
holder, 10 ft. cables, groun 
twin carbon torch and, rod holder, 10, ft heavy duty cables, 


AL MONEY BACK TRIAL — use for 10, laza, i 
fea we will refund your money. LIFETIME GUAR: 

harge, if inoperativo simply refum, we repair and reship free. SEND 
DN. X $2.00 and pay $16.95 plus C.O.D. charges on delivery or 
send only $18.95 for prepaid shipment in U.S.A. 

Order from this ad & receive extra 
FREE $2.00 gift of rods, flux and solder. FREE 
Dept. A3-F 


DYNAMIC Aao, in e0616. 


BILL PROBLEMS ? 


APPLICATIONS ACCEPTED up to $17,000 
Poor Credit, No Problem — Not a Loan Co 
TRY THE NATIONWIDE PLAN TODAY 
Send Your Name and Address for 


FREE CONFIDENTIAL APPLICATION 
NATIONWIDE PLAN, Inc. Dept. 97 


COAST TO COAST SERVICE — NOT A LOAN 
318 Broadway Bivd., Reno, Nev. 89502 
307 Pocasset Ave., Prov., R. |. 02909 


HEAVY DUTY BALL-BEARING PUMP 
ə IRRIGATE * DRAIN * SPRAY © CIRCULATE * Famous 
all-metal, rust-proof XB pump with stainless shaft. Use 
1⁄4 HP or larger. 1 HP for up to 5,200 GPH 60’ high 
or 3,000 GPH from 25° well. 114” inlet. outlet. 
For belt or direct drives. Only .... $12.95 


Famous Type P won't rust or clog. Bronze bear- 
omy Hundreds of thousands in use. Up to 2,400 


GPH. 1” inlet. 3⁄4” outlet. Only........ $8.95 
Postpaid cash with order. Money Back Guarantee. 


FREE! 


Get complete instructions on 
how to build patio floors, ponds, 
planters, etc., with easy-to-use 
SAKRETE Cement Mixes. Get your free 16-Page Project 
Booklet at your SAKRETE Dealer, or send 15c to 
SAKRETE, INC., Dept. PS, Box 873, Dayton, Ohio 45401. 

When you build or repair with Concrete, be sure you 
use SAKRETE®. It’s the one mix that's completely 
blended, that’s guaranteed for quality, that has up to 
twice the strength of ordinary concrete. Play safe! Don’t 
accept a substitute. Start Right with 


SAKRETE'& 


SAKRETE is a registered trade mark of SAKRETE, INC.© 1968 
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7 concrete and 
/ mortar mixes 


LABAWCO, Box 4, Belle Mead, N. J. 08502 | 


The World of Wild, Wild Lenses 
Continued from page 88 
phragms that open up to compensate for 
light loss as the lens is extended. 

Macros are easier to use than exten- 
sion tubes with normal lenses, and opti- 
cally they’re superior (flatter field). 
Among fine macros: the 35mm Noflexar 
(2:1 image-object ratio), the Steinheil 
35mm Macro-Quinaron (also 2:1), the 
50mm Honeywell Takumar, the 55mm 
Nikon Auto-Micro-Nikkor, the 30mm 
Beseler Topcor. 

Wider and wilder. Time was when a 
28mm lens was what everybody wanted 
to take wide-angle shots. Now the ultra- 
wide-angles have taken its place—such 
lenses as the 17mm Honeywell Takumar, 
which takes in 160 degrees, and any num- 
ber of 20mm and 21mm lenses. At the 
wild end of the wide-angles are the fish- 
eyes, starting with the 6.2mm Nikkor 
(available on special order), which takes 
in a pop-eyed 220 degrees, the 7.5mm 
standard Nikkor, the 12mm. Accura, the 
15mm Zeiss Hologon. 

Near and far. For the man who can’t 
take a trunkful of telephoto lenses with 


Periscope lens uses mirror to give you a 12-inch ad- 
vantage for shooting over heads in a crowd or tak- 
ing pictures around corners. It’s distributed by 
Spiratone, 135-06 Northern Blvd., Flushing, N.Y. 


The World of Wild, Wild Lenses 
him, or can’t afford all that glass, a zoom 
lens makes a fine compromise. Some 
(the 50-250mm Macro Zoomar mentioned 
earlier, the Konica 55-400mm, the Zeiss 
40-120mm, and the Nikon 43-86mm and 
50-300mm) start at or near normal focal 
length before probing into the distance. 
But most zooms are made for tele use, 
starting out as modest telephotos that are 
great for portrait photography and reach- 
ing out to catch bikinis on the beach 
from a safe distance. 

The special purpose lenses. Got an 
unusual photographic job to do? Take a 
look at some of the wild lenses that will 
help you get the picture: 

@ Perspective-control lenses. A knurled 
ring (on the PA Curtagon) or a screw 
(on the PC-Nikkor) moves the axis of 
the lens to one side to correct for per- 
spective distortion—which is what you get 
when you point a camera up at a tall 
building and the lines converge. 

© Strobe lens. The Medical-Nikkor 
has its own built-in strobe light for per- 
fect illumination of small objects. 

@ Periscope lens. Spiratone’s periscope 
lens gives you a 12-inch advantage in 
shooting over heads or around corners. 

© Fast-focus lenses. There’s no slow 
fiddling with rings; just squeeze. Novo- 
flex makes them, with either pistol- 
squeeze lever or a squeeze bar on top. 
Great for sports pictures. 

@ Mirror “lenses.” The Russians made 
these popular. Bouncing light rays around 
inside the lens shortens the light path— 
and you can carry a 500mm lens in your 
gadget bag. Ge) 


we 


A wild combination is this Swift zoom telescope 
mounted on an SLR camera. It gives the equivalent 
of 1,000-4,000mm zoom tele lens, lets you shoot 
pictures of people literally blocks away. 


Briggs & Stratton Clinton 
New Gas Engine Sale 


Never before and perhaps never 
genuine Clinton ‘an Briggs & 
y at less Than cost. 


wain—thix ofer of brand, new 
ratton engines including 1 yr. 
r for go-carts, 
We 


the 
A fants Order irom Mast 
cli 


on 
500 Ate-eoi 


yWay. 
vele pow- 

price 
-80 Spec, (item 


iggs & Stratton 5 
bp. Mdl. 143302, 
Recoll start. Std. 10 

w. keyway, and 
ble 


governor—a 
rugged bir engine ready 
to tackle any jo 


Remember 
these engines 
are absouutely 
pertect and stan- 


dard and under 1actory warranty. Regular price $92.60 
Money back guarantce. Order now Snectal” 95 
while socks are complete. Fac- (item 1059) 


tories—we buy new engines. 


23/4 h.p. Clinton—34.95 
Model 400, rugged 4 cycle model. 


2 for $135.00 6 for $375.00 


| gum. Block, ge ter cylinder 
s d shai 

| Rem 1107 34.95 

2 For .. 7.50 


31/2 h.p. Clinton—39.95 
A big engine with big power. Mod- J 
el 404, 4 cycle, rope start 34” std. yt & 
shaft. ' Industrial ball- i i 
bearing engine. Item 404 39. 395 RN , 

FOE ia o/s 4% ci daaa T 
PARE these engines are soti? perfect and standard and 
under factory warranty. Money back guarantee. Order now while 
stacks are Compete Factories—-we buy new ongina.. 


| STANDARD DIAL PHONES WITH BELL 
Bell System late model dial phones same 
as used by all telephone companies. Ideal as 
on any system. Kasy t9 connect, 
be conn d on one line, Ki 
private er-com system. 


guaranteed excellent 5 
$7.45 


ed 
$40.00 new 
condition. 
ITEM 855 NC, Wt. 8 Ibs. 
| all Prices FOB Factory— io Day Money-Back Guarantee 


TRUCK OR BOAT 
WINCH 20004 
A powertul. compact winch which 
installs easily even in limited 
space. Works with any 12, 24 or 32 
volt system. Reverses under power 
—positive brake holds load. Drip 
proof cover, Remote control if 
desired. Drum holds 100 ft. of 147 
cable. Speed 30 ft. per minute, A 
terrific Finch at ari economy price. 


wt $69.50 


Only Everlite 
je Charges 6 batteries 
| © Charges 3 times faster 
è Charges all batteries 


Including hearing aid, flashlight. 
lantern, radio, in fact any battery 
| up to 12V. Save Money and have 
the convenience of fresh batteries 
always. Simple and 100% Safe. 
Plugs into any 115V. outlet. Guar. 
for one year. Send $6.95 $G-95 
plus .65 for shipping— Model 75 

Send 10c for big Catalog FREE with order. Prices f.0.b. factory — Send check or MO 


MASTER MECHANIC MFG. CO., Dept.(0:23.38 


Southern Customers Write to Dept. B-68 Box 65 Sarasota, Florida 
JUNE 1968 | 193 


The 
Devil 
has 
quite a 
temper 

oy 


We're proud of the temper in 
r Red Devil's high carbon steel 
g , blades . just one of the 
eS quality features in our full line 
aie of putty knives, wall scrapers, wood 
scrapers and other home patch-up 
tools. Buy the best! Buy Red Devil! 


Red Dewi... 


Dept. PKN, UNION, N. J., U.S.A. 


Ç 


15737-B 


MAKE 
$20 to $30 


Here's a practical way to increase 


A your income and build security for 
l. your family. Earn extra money every 
\ week sharpening saws with a Foley 
N Automatic Saw Filer. You can ac- 
dni tually build your own business with 
\ eae it—without special training or pre- 

vious experience. 
TURN YOUR SPARE TIME INTO CASH. Make from $3 to $6 
an hour evenings, week-ends. Start in your basement or garage. No 
ing, “I advertised in our local paper and got tn nes — 
M. L. Thompson. Every saw you sharpen with the Foley Filer 
's you more customers. Hundreds are making e: money 


this sure, fast, easy way. You can too. 
“Money Making Facts" explains how 
you can get business from home 
owners, farmers, carpenters, schools, 
factories, etc., how to build your 
business and expand—every step of 
the easy way. Don't wait. Mail cou- 
pon now for this exciting book and 
easy pay plan. No salesman will call, 


FOLEY MANUFACTURING CO. 
619-8 Foley Bldg, Minneapolis, Minn. 55418 
| Rush tree book, “MONEY MAKING FACTS", 
| 2nd details on easy pay plan, 
Name. 
Address. 


Model-Plane Kits: All Fun and No Work 
Continued from page 141 

are covered with sheet plastic and ready 

to join at center. This plane is designed 

for Goodyear Pylon racing but is a capa- 

ble stunter in sport flying. Kit includes 

two types of cement and an epoxy. 

Lazott Solo Mk. 1. Construction is 
mainly of a thermoplastic called Royal- 
ite. The wings have foam cores; no ce- 
menting is necessary to ready plane for 
flying. The rudder and elevator surfaces 
are already hinged. 

Myers Pathfinder Jr. This is of wood 
throughout. The fuselage sides are 14” 
plywood; the wing is covered with sheet 
balsa. The model pictured comes with 
engine and radio installed. A kit for the 
plane without radio is also available. 

Polk’s Pioneer. Bulkheads and motor 


mount are already installed in the fiber- 
| glass fuselage. Wings are built-up balsa 
covered with silk and several layers of 
| airplane dope. (Hint: Apply one or two 
| more coats before flying.) Kit includes 


all parts for the landing gear (main and 
steerable nose) except the wheels. I rate 
this one as a top-grade stunter. 

Testor Skyhawk. Like the AHM and 
Myers models, this one can be readied 
for flight in a matter of minutes. Since 
rechargeable batteries are used in the 
plane, an overnight charge is advised to 
ensure full capacity. A battery charger 
is included in the kit. The fuselage is 
molded of high-impact polystyrene, the 
wing and stabilizer of light polyfoam. 

Assembling any of the ARF kits is 
basically a cementing job, as can be seen 
in the photos. Some kits include the 
necessary solvents and glues; some don’t. 
To avoid a possible trip back to the hobby 
shop, check this out before you leave the 
store. Also, if the ARF kit you buy does 
not include a battery charger, pick one up. 
You’ll avoid disappointment at the air- 
strip if you charge all batteries the night 
before. 

Painting is optional. For some reason, 
it seems more fun to fly a plane that is 
painted realistically. But, more impor- 
tant to the man eager to get his craft air- 
borne, these don’t have to be painted be- 
fore they can be flown. Thus, it’s possible 
to have your ARF in the air shortly after 
buying it, and to paint it if and when 


Se State J | you desire. a) 


Low-Cost Way to Own a Shaper 
[Continued from page 135] 

The kit includes only the shaper parts 
with assembly instructions and a pattern 
for cutting the top. It goes together eas- 
ily and takes about two hours. 

You'll need things not included in the 
kit: some plywood, belt, pulley, and mo- 
tor. With a 1,750-r.p.m. motor ($14.80), 
Amco recommends using a 5” pulley 
($1.50) to get a cutting speed of about 
5,800 r.p.m. A standard A-type V belt 
($1.25) completes the setup. If you’ve 
saved a motor from a discarded appli- 
ance, use it, and save nearly half of the 
$32.50 total outlay for the shaper. 

Optional extra. The spindle spins coun- 
terclockwise. But there may be times 
when you will want to feed from left to 
right (when a cutter is mounted upside 
down or because of wood-grain direc- 
tion). Far easier than reversing the ma- 
chine is installing a reversing switch in- 
stead of a standard off-on switch. You 
can buy one locally for about $9. 

Drawbacks. Using hardwood, I could 
stall the cutter. I found that a fast feed 
rate loosened the locking nut, making the 
cutter useless. There was some splinter- 
ing, too, especially across end grains and 
on full edge shaping. Feeding at a rea- 
sonable rate and molding full edges in 
several passes—increasing depth with 
each cut—licked these problems. 

But even with these faults the machine 
is a good buy. They can be compensated 
for, and its price lets you own a shaper 
now, rather than some day. Though not 
designed for long-run production jobs, 
the shaper is well made; in a home shop 
it should give years of service. oe 


To work an entire edge, turn shaper off as stock 
reaches the back fence. Then adjust the fence as- 
sembly to support workpiece on both sides of cutter. 
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UNCOVER AGENT 


Uncover operations on old fur- 
niture and antiques are han~ 
died by agent H2Off with 
swift, silent dispatch that is 
deadly to old finishes, H2Off, 
a water rinsing paint remover, 
releases the natural beauty of 
wood held captive under lay- 
ers of unsightly, ageworn paint. 


“AVAILABLE WHERE PAINT IS SOLD” 


SAVOGRAN 
NORWOOD, MASSACHUSETTS 02062 


New windows that don’t 
need paint! 


Nor putty, nor storm windows . . . that won't warp, 
rust, dent, corrode nor need scraping, or repairing. 


Get FREE Booklet on | 
New Andersen Perma-Shield’ | 
Windows 


Andersen Corporation 
Bayport, Minnesota 55003 
Name. 


l 
l 
l 
l 
l 
I 
Address. l 
l 
l 
l 
l 
l 
I 


City. 


State. 


Andersen Windowalls we 


Only the rich can afford poor windows Ps-6s J 


MOLDS «amu 


for making 
Ornamental ial 
Nemes... 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


P. 0. BOX 99 + HICKORY 7, N. C. 28601 


5000° OXYGEN WELDING TORCH 


New portable SOLIDOX weld- 
$2995 ing torch goes anywhere. Only 
4 Ibs. Burns amazi solid oxygen 

pellets & propane. Flame exceeds 

5000°F. Braze weld, silver solder, melt 

3⁄4” steel. Complete kit: torch, pellets, 

propane, glasses, braze rods, lighter, 

etc. Ideal for shops, hobby, metal 

pair Professional results. Low-cost 

LIDOX pellets available by mail. 

SOLIDOX is simple and safe. Money- 

back guarantee. Only $29.95 ppd. 

Cleanweld Products Co., Box 1061, South Gate, Calif. 90280 


INVENTORS 


PATENT SEARCHES IN U.S. PATENT OFFICE 
Pem Development Engineering Patent Sales Promotion 
end for Free Invention Certific: ind Patent Information 


GEORGE SPECTOR Licensed Patent Engineer 


U. S. Patent Office Former Examiner, 3615 Woolworth Bidg, New York 


WARNING! milling files going fae 


NEW, in G.I. packs. Hardened steel, 

Tor iting. minie, routing. arining 

À any work in metal or wood. Use in 
100% GUARANTEED. 


m, etc Big tools, “from y4 


sce mosi useful tools now. 
a . 


to youl 


9.00 
46 tool set—government cost 8265 
1 to youl 
A LIFETIME BUY! 


TEXAS SURPLUS CENTER, Lancaster, Texas75146 


WE PAY POSTAGE. 


BILL PROBLEMS? 


WE CAN HELP YOU — TODAY 
NOBODY REFUSED UP TO $18,000.00 
Bad Credit No Problem = Not a Loan Co. 


Send Your Name and Address For FREE Application 
To Nearest Office 


INTERNATIONAL ACCEPTANCE, dept. M-11 


* 5133 N. Central Ave., Phoenix, Ariz. 85012, * 
119 Ann St., Hartford, Conn. 06103, 

507 Carondelet St., New Orleans, La. 70130 * 

or 504 Victoria Ave., Windsor, Ontario, Canada 
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Fitness Secrets That Built a New “Yaz” 
Continued from page 77 
late in 1964. Psychologists blame a re- 
duced physical reserve when men get 
through half a day and run out of gas. To 
build a reserve or to maintain one, you 
must work hard at it. Otherwise, the 
joints get gritty and the lungs get lazy. 

Berde planned every session carefully, 
flexibility first, and then endurance. Vig- 
orous drills were designed to make the 
heart pump hard, moving more blood, 
improving the circulation. Watching 
closely, I began to understand that his 
work-and-relax program was treating the 
body about the way an airplane pilot 
treats his engine. First, the warm-up. Sec- 
ond, the takeoff with the throttle wide 
open. Third, the cruise with the throttle 
back, saving wear and tear. 

This final portion of each session in- 
cluded running in place, a series of easy 
jumping jacks, a burst of stride steps, a 
spot of rope skipping. Between vigorous 
movements, the director sandwiched a 
gentle activity. Once, it was tossing a 
medicine ball; next it was massaging the 
hips with a belt vibrator. “Work and 
rest,” Berde said. “That way, the body 
gradually increases its capacity for work 
while it needs less rest. After a while, you 
can go all out for a long time.” 

Batting practice begins. As Yastrzemski 
worked through his fourth and final 
month, an interesting thing happened. He 
brought in a batting machine. Driving 
ball after ball into the net, he found that 
he was swinging with such dexterity that 
even bad pitches were turning into solid 
line drives. 

In the spring of last season, a different 
Yaz reported at the Red Sox’s Winter 
Haven training camp. He was trim, 
sharp, and sure of himself. He began 
spending long hours with rookie players 
and with veterans who asked for his ad- 
vice. When the season began, they were 
a revitalized team. “We got tired of being 
a laughingstock,” he recalls. 

Berde says, “I’ve seen it happen many 
times. A worn-out man thinks only of 
himself. A well-conditioned man thinks 
always of others.” 

I asked Yaz for his own estimate of 
Berde’s program. ‘‘Something sure 
worked,” he said. “Gene showed me 
what to do and I did it.” Ge) 


Continuous-Feed Paint Roller 
Continued from page 143 

@ It is pretty much a latex-paint item, 
unless the job is big enough to stand the 
cost of clean-up with paint thinner. 

@ Clean-up is a chore, and not a dainty 
one to handle. 

@ The tubes and the core of the roller 
and the roller itself hold about a quart of 
paint. Although some of this can be re- 
trieved, you can figure that you’re going 
to throw away from a pint to a quart of 
paint every time you use it. 

The clean-up. If you finish a job and a 
can of paint at the same time, you can 
speed clean-up and salvage paint simply 
by unscrewing the roller and letting the 
compressor blow the tube empty. 

If you finish the job in the middle of a 
can, things are different. You can hang 
the hose up and let it drain; you can dis- 
assemble the roller and empty it. But it 
is easier to screw the hose fitting to an 
outdoor faucet and let the water run. If 
you’ve painted with an oil paint, you put 
an empty can into the system and let the 


air blow out as much paint as it will. | 


Then you fill the empty can about a 
third full of paint cleaner and blow it 
through the hose. 

In either case—water or oil—it is a good 
idea to take the kit completely apart and 
wash it well. It is particularly important 
to keep the inside of the core clean. 

As a sprayer. The Sprayit pressure- 
flow painting kit is an improvement over 
paint rollers for most big-job painting. 
The little spray nozzle that comes with 
the kit is not an improvement over ordi- 
nary spray guns—nor is it even close. It 
is, basically, the nozzle and the front 
end of the standard Sprayit gun. Bogged 
down, however, by the feet of tubes and 
other energy-sappers, and hampered by 
the rough control of the off-on valve, it 
doesn’t atomize the paint into small 
enough droplets. If you thin the paint 
with about one part of thinner to four 
parts of paint, the mixture has too little 
pigment and body to cover. 

To check this out, I put the compressor 
that came with the kit back of a regular 
Sprayit gun and the results were perfect. 

Don’t buy this kit if you want a spray 
gun. Buy a spray gun, and use its com- 
pressor to run the pressure-flow kit that 
comes at $25. [eB] 


GOVT. SURPLUS ;%zcans SAVE 1s 90% 


DUAL SHAFT GEAR 


MOTOR. Heavy duty. Turns 
310 RPM on 12 V.D.C, and 650 
RPM on 24 V.D.C. Auxiliary 90° 
shaft turns at double speeds. Gear 
reduction 33 to 1. Reversible 
5am" Keyed output shaft. 18” L x 5” dia. Exe. for use in small 
electric cars, winches & capstans, Shpg. wt, Ibs, GOV'T 
COST $580. Tested prior to shipment. $27.. 50° tsue #2398). 


ELECTRIC PUMP WITH CONTROL SWITCH 


For boats, campers & trailers. Output 300 


| HEAVY DUTY BATTERY WINCH 

Rugged, deluxe winch, Ball bearing con- 
struction thruout motor & gear train, High 
gear reduction, Rated cap 3000 lb, pull. 
= Reversing switch, Rugged 2a” plate steel 
mounting base with outrigger support. Lx o” Wx 8” H. 
Ilandles 250° of 14” cable. Built for V battery operation: 
also operates on 6 V at reduced c: 
Trucks, Boat loading. trailers, etc. Shp. wt, 80. Ibs, “Approx. 
GOV'T COST 3490. NEW, 90“ day yuarantee, Model E-D. $89.50 
(Suk. #692 


Send 25c for amazing catalog with 1000's of 

bargains in hydraulics; electrical, marine, auto- 

der from this ad. All prices 

Co deposit required paN 
‘BG 


C: 
include your zip code numb 
order customers thru-out the world for 23 years. 


AIRBORNE SALES ÇO, 1:7: cm 


Culver City. Calit. 90230 


Pyroil “B” Belongs in your oil 


REDUCES ENGINE WEAR 


New oil additive prevents hardening of 
the arteries in automotive engines, In- 
sures positive lubrication, reduces fric- 
tion and wear. At Service Stations 
and Auto Stores. If they don’t have it, 
accept no substitutes. Order direct. 
Pint Can, $1.25 postpaid, 


PYROIL COMPANY, Inc., La Crosse, Wis. 54601 


SAVE MONEY on finest domes- 
tic and imported hardwoods . . . all 
dimensions. Over 1500 items for the 
home craftsman and woodworking 
hobbiest. Lamp parts, upholstery sup- 
plies, tile, power tools at discounts. 
NEW CATALOG READY 
132 pages. Full Color. Send nai 

dress and 35¢ to cover handling, 
postage. Write... 
CRAFTSMAN Wood 
Service Co. Dept. B-68 
2729 S. Mary, Chicago, in, 60608 


VENEERS- TOOLS 
Shop Equipment + Supplies 
POWER TOOLS 
at Lowest 
Discount Prices! 


Solves Repair Problems 


Durham's fills cracks and holes in 


plaster, wood and tile. Won't shrink 
or fall out. Economical, easy to use. 
Big 4-Ib can, only 1.60 at lumber, 
paint, and hardware dealers, or 
shipped direct postpaid in U. S. for 
$2.00. Money-back guarantee. Order 
now. Donald Durham Co., Box 
804-U, Des Moines, lowa. 


MAN-SIZE TRACTOR 


PRICED WITH THE COMPACTS! 


ee Handles 48” and 

© andles 48” and 60” mowers . . . 
Tame « bigger implements for gardening, 
swath! p 


dozing, removing snow. Here's why: 
Big 12 hp... . extra size and trac- 


ti ali-gear-drive with auto- 
motive clutch, transmission and 
differential. More for your money! 
Send for free catalog, 


CONOMY 


TRACTOR. 
1005 A-6 Anoka Avenue 
Waukesha, Wisconsin 


JUNE 1968 | 197 


HEAVY DUTY 
WELDER 


BEST FOR THE MONEY” 


Lifetime 
Guarantee 


Money Back 
Trial 


WELD, BRAZE, SOLDER, CUT ALL METALS 


ANYONE CAN USE. No experience needed. Make or repair 1,001 
i Soau on 110 V. line for pennies. No tanks or refills to 
roduces to 11,000° heat. Weld for pleasure and profit. 

You CAN” T GET A BETTER LOW COST WELDER. 500,000 in use. 
LIFETIME GUARANTEE. If inoperative, simply return. We repair 
or replace and ship free. COMPLETE, READY-TO-USE. You get: 
heavy duty welder in rugged metal cabinet, ground clamp, cables, com- 
bination torch and rod holder, welding manual and helmet, plus Free 

$2.00 value welding and brazing rods, 4” carbons, solder and flux. 


FREE| EXTRA BONUS GIFT 


with your order. Choice of: 
1. 10-piece wrench, plier & screw driver kit in case, or, 

2. Wiro forming tool. Forms wire to weld valuable items, or 
3. Big pack of welding & brazing rods, carbons, flux & solder. 


ORDER TODAY ON 10-DAY MONEY BACK TRIAL 
Send only $2.00 and pay $16.95 plus C.O.D. delivery charges 
or send $18.95 and we pay delivery in U.S.A. Specify Gift. 


FOUR-WAY WELDER £0. 


1810 S. Federal Street Dept. R3-F, Chicago, Illinois 60616 


POWER GUN 
OPENS SEWER 
INSTANTLY 


Tells How 
To Clean 


SAVES PLUMBING 2 

REPAIR BILLS All Drains 
FREE TRIAL OFFER| (Helpful Data) 
e shot of new POWER GUN 


Detergent, Scale in Sinks, U 
Bathtubs, Toil Floor inl 


Apply Air 
Pressure 


ide it for 
iH (Chicago 
WER Ri 


2) LER S| A 
PSF, 4642 N. CENTRAL AVE.. CHICAGO, ILL. 60630 


PROSTATE 


now, Write name & 
FREE BOOK. Ni L 


Phone 


Now get 24-Hour 
Safe Protection from 


Uncontrolled 


‘WETTING! 


1 end discomfort and crnbarrassnent with “Desert Dri” 
revolutionary new incontinent pants with exclu- 
Always-dry, Snap-in Safety Liner that gi 
lock protection from NTROLLI 


‘sof prostatitis, prostatle hy- 


plete around-the- 
TING! 100% wa 
and lex bands. 
1 


‘anitized-Treated next- 
y, comfortable, odorless and 


jonal Convalescent Aids, Dept. 
Y. Ci or Bept. A-234, 1125 S. 
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SUFFERERS 


Hottest New Sports Thrill: Sedan Racing 

Continued from page 71 
is little change in the Mustangs. Ford 
had made plans to homologate a set of 
“tunnel-port” heads for the 302, simi- 
lar to the NASCAR engine, but has 
changed its mind. This setup reportedly 
pulled way over 400 horsepower on the 
dynomometer. 

Roger Penske is campaigning two Ca- 
maros—with Mark Donohue as number- 
one driver. Chevrolet has introduced a 
new Z-28 package that includes a dual- 
quad manifold and four-wheel disk brakes. 
This could force Ford into releasing the 
new heads for their engine, since it was 
no secret that even last year’s Camaro en- 
gine was putting out more than theirs. 

A budget cut at Mercury has forced 
the withdrawal of their support from the 
Bud Moore organization, which means 
the Cougar team has disbanded. 

Once again, all of the Chrysler Corp. 
performance budget has been split be- 
tween NASCAR and USAC stockers and 
drag racing. It is unlikely that we’ll see 
more than one or two Darts or Barra- 
cudas on the Trans-Am this year. It is 
reported that Bob Tullius in the East and 
Ron Grable in the West are building new 
Darts, but these will probably see action 
mainly in local and regional SCCA races 
with Trans-Am appearances only in their 
immediate areas. 

The newcomer. American Motors is now 
backing a pair of Javelins for the year. 
This is AMC’s first venture into the per- 
formance field since Hudson was a big 
name in stock-car racing. They badly 
need a new image and this is a good 
way to get it. They have contracted with 
Ronnie Kaplan to build and maintain 
four cars for Jerry Grant, Skip Scott, 
Peter Revson, and George Follmer to 
drive. These Javelins have shown a lack 
of speed so far, but could get faster as de- 
velopment continues during the season. 

NASCAR will be offering a circuit 
similar to the Trans-Am. Open to cars 
with a maximum 116-inch wheelbase and 
305-cubic-inch engine size, the Grand 
Touring class should prove another popu- 
lar proving ground for intermediate-size 
as well as personal sports-type cars. Most 
of these races will be held in conjunc- 
tion with Grand National events and run 
on the high-banked ovals. 


ut SHOPPERS’ MART 


Aarin Ge oe eae 


available by mail for 
of products PA Pahr scene 


Dat poe traci Please include zip code. 


Above: U.S. War Prize Training Ship 
EAGLE: 13" 1. x 814" h. Complete kit with 
carved wood hull, all fittings, 4 life boats, 
easy to read plans and stand. $10.00 p.p. 


ANTIQUE SHIPS 


Just out—'68 exciting pictorial register of 
great sailing ships of the historic past. Mas- 
terful authentic reproductions, created in lim- 
ited editions by finest European craftsmen, 
The catalogue itself is a memorable collec- 
tors item, $1. Nautical Americana, Dept. 
P-9, 32 Reni Rd., Manhasset, N. Y. 11030. 


WICKLIFFE PIPE GRIPPER 


Every handyman needs this amazing tool. 
Instantly converts any ordinary vise to 
hold pipe, conduit, tubing, shafting, dowel 
stock. The Pipe Gripper has a pair of cast 
steel, serrated jaws automatically aligned 
with a tempered flat spring. Specially de- 
signed teeth will hold any stock from Va" 
to 2" diameter. Only $1.39 postpaid USA. 
Wickliffe Industries, Inc., P.O, Box 286, 
PS-6, Wickliffe, Ohio 44092. 
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MINIATURE POWER TOOLS 


Used by professional craftsmen, model 
builders, lapidaries and industry for over 
45 years. Ideal for grinding, sawing, drill- 


ing, deburring, engraving, carving, etc. 15 
interchangeable handpieces. You can have 
a Foredom Flexade Shaft to fit on your own 
drill or motor for as little as $13.75; com- 
plete tools including motor and speed con- 
trol from $36.50. Write for Free Cotalog 
PS-255. Foredom Electric Company, Inc., 
Bethel, Connecticut 06801. 


Thousands of 
exciting tool 
values! 


SILVO (BRAND NAME) TOOL CATALOG 


Thousands of Exciting Tool Values! Stanley, 
Millers Falls, Skil, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy, Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, 
Ridgid and many other Nationally Adver- 
tised brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25c for our big 148-page tool catalog to- 
day. Silvo Hardware Co., PSD-6, 107 
Walnut St., Philadelphia, Pa. 19106. 


invisible 
SWIM-EZYe 


BE SURE TO GET ORIG. SWIM-EZY® 


Nonswimmers swim instantly with Swim-Ezy 
the ONLY U.S. Patent approved invis- 
ible swim aid with special pat, features 
& quality not found in any other device: 


Only 4 oz. 1/25” 
any reg. swim suit or 
swim easily, poor swimmers look like 
champs. There is no substitute for orig. 
Swim-Ezy. Send $7.95 + 40¢ tax in Calif. 
to Swim-Ezy Mfr. Dept. U-112, Altadena, 
Calif. Give Waist-Size. Airmail add 60¢. 
G 
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THE SUNGLASSES OF OUR ASTRONAUTS 


You won't find Gemini sunglasses in stores. 
The lenses are guaranteed 100% distortion- 
free. Neutral grey with accurate color iden- 
tification. Specially furnace-hardened. 12K, 
gold filled frames with contoured end pieces 
encased in translucent Saflon. The ultimate 
in protection for your eyes. $12.94 Ppd. 
Also available in your prescription. $24.95 
single vision, $29.95 Bi-focal. Exclusive with 
us. Meredith Separator, Dept. P: 310 
West 9th St., Kansas City, Mo. 64105. 


FREE MUSCLE COURSE! 


Want a new Jet-Charged body? In 15 min- 
utes I‘Il prove you can slap on 4” of muscles 
to your chest—3” to each arm—give you 
life-guard shoulders, trim your waist to ath- 
letic size—give you speedy athletic legs. | 
don't care if you're short or tall (skinny or 
fat) young or not so young, expect a muscle 
building miracle when you send for my free 
course. Send only 25¢ to cover postage and 
handling to Joe Weider, Dept. 100-68D 
531 32nd St., Union City, N.J. 


HANDY DANDYS KEEP SUPPLIES NEAT 


Handy Dandys are sturdy, plastic cops that 
snap into Ye" pegboard and hold quarter 
twist baby food jars. They're ideal for 
storing all kinds of small parts and things. 
Keeps your workshop neat. 10 for $1; 36 
for $3.00; 72 for $5.00; 500 for $32.50. 
Handy Dandys only. No jars. Shipping paid 
anywhere in the USA. Send payment with 
order—no C.O.D. Wickliffe Industries, Inc., 
P.O. Box 286, Dept. PS-6, Wickliffe, 
Ohio 44092. 


ROL-RULER®) LINEMASTER® 


World's handiest all purpose drafting tool. 
Replaces ordinary parallel ruler, t-square, 
triange. Unbelievable ease, speed, accuracy. 
Invaluable to engineers, draftsmen, navi- 
gotors, hobbyists, students. Hi ntal & 
vertical scale 16’TH” & 10'TH” Grads. 
Illustration drawn with Rol-Ruler® Line- 
moster®) without lifting pencil. With ordi- 
nary instruments would take 29 shifts of 
position, $6.95 PP, vinyl case 50¢ add. Bob 
Tack, Box 336, Dept. S6, Dover, Del. 19901. 
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USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


Advertising Avencies & Services . 80 

Agents Wanted 66 

Air Conditioni 16 

Antiques, Relics & Indian ‘Goad 24 

Art Instruction . see - 74 

Astronautics 6 

Author's Service 70 

Automobiles & Mi 1 

Auto Supplies & 2 

Auto Trailers & C 3 

Aviation . . 5 

Birds & Animals 38 

FREE!!! POWERFUL MUSCLES FAST! | Boats, Inboard & Outboard y 
Body-Buildin; Self Defense Courses 45 

Fantastic New Discoveries in the science of | pook & Masazines . 37 
bodybuilding. Now, in the privacy of your | Rusiness Opportunities » 60 


bedroom, our method will add inches of 
powerful muscles to arms, chest, shoulders 
& legs. Learn secrets on trimming the waist 
n methods—fasti Regard- 
skinny or overweight, wi 
transform your body to physical perfection. 
Results Guarant 
Universal Bodybuilding, Box 
Northeastern, Dearborn, Mich. 48126. 


Buy It Wholesale 
meras & I . 
Camping Fauipment & Tents - 
Cartooning, Sign Painting .. 
Coins & Currency . 

Contests 
Detectives .. 
Do-It-Yourself, 
Earthworms, Crickets, 


Frogs 


Flectrie Trains, 
Emblems & Bras = 
yment Information 
ing & Professional 
Engines & 
Field Glasses, 


Telescopes, Microscopes . 


For the H 
emstone & Costume Jewelry .. 


urnlus 
lectronies 


“TAP-TRU” HAND TAPPING MACHINE 


Now—metal tapping made easy. This new 
hand tapper has 5 spindles #0 to y4”. 
3” x 312" base. insures tapped holes 
square with surface, reduces wear, mi 

mizes breakage. Use of ball knob provides 


Import—Export . 
Inventions Wanted 
Jokes & Novelties . 


sensitive ‘‘feel’’ for e tapping. Right | Loans by Mail . 17 
angle table helps tap holes in small-part | Music Tricks, Muzzles. 50 
edges or cross-holes in shafts to 4”. $32.50 | Minerals & Precious s 
money-back guarantee, or ask for e... 105 
"data sheet. Theodore M. Wright, Ix—Ships, Planes, Rockets . 92 

Inc., P.O. Box 286, Camden, N.J. 08101. Inge Opportunities .... 61 
Motion Picture & Coior Slides .. 19 


les, Bicycles & Supplies 4 

Musical Instruments r 57 
Of Interest to Women . A 103 
fold, J Wanted.. 88 


Tapes . 
Photocopies, 


Phonoxraph Records, 


Photo Finishing. ete. 


Plasties 2.2... 27 
Printing, Muttigraphi 84 
Printing & Rubber 85 


Profitable Oce 
Radio, Teley 
Real Estate 
Remailing Service 
Rubber Stamps & Office Supplies 
alemen— Distributors Wanted . 
cience & Chemistry 
ony Writers ” 
Special Services .. 


Sporting Good: 
Fishing Tacki 


Stamp Collecting 
Tools & Machin 
Treasure Finders & Geiger Counters .. 
Wanted to Buy . 
Watches, Clocks—: 
Wearing Apparel 

Welding, Solderin; 


STRENGTH IN 77 SECONDS 


The TENSOLATOR system is a series of 
quick 7-second exercises you do once a day 
in your own room. Muscles grow stronger, 
shoulders broaden, chest expands, waist 
tapers down. Impressive results are guar- 
anteed. Send for FREE color brochure. En- 
close name, address, zip code and 25¢ to 
cover postage and handling to THOYLO 
Corp., Dept. PS-49, 509 Fifth Avenue, New 
York, N.Y. 10017. 
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1 AUTOMOBILES & 


MIDGET CARS 
SAVE Hundreds on new car. Cost to 


dealer price information, $1.00 each manu- 
facturer. All manufacturers—$2.00. Infor- 


mation Services (PY-6), Box 61343, Hous- 
ton, Texas 77061. 
2 AUTO SUPPLIES & 
EQUIPMENT 
PROTECT your family! Update your 


car! Install side marker lights. Kit $19.95. 
Albe Company, Box 8301-A, Detroit, Mich- 
igan 48213. 


HYDRAULIC Jack repair kits, parts and 


sapplies. Catalog 50c (in coin). Hydraulic 
ae Packing & Tool Co., Inc., General 
P.O. Box 3. Staten Island, N. Y. 10314. 


WORLD'S Largest Distributor Of Hi- 
Performance and Custom Automobile 
Parts. Special Offer-Send 25c For New 
168 Page Catalog. Honest Charley, Inc., 
Box PS8535, Chattanooga, Tennessee 37411. 


ANTIQUE Car Pistons, Gaskets, Gears, 
Valves, Etc, Catalogue $1.10. Antique Auto 
PS10 Milwaukee, Wisconsin 53204. 


FREE Facts and descriptive information 
on simple inexpensive way to prevent mo- 
tor overhauls and save from one to four 
miles per gallon on gas mileage. Precious 
Metals Inc.. Box 841, The Dalles, 
Oregon 97058. 


ACROSS the car clothes hanger. Heavy 
1a” steel rust proof tubing with rubber 
spacers, Telescopes from 30” to 60”. Fits 
all cars with hook hangers. $2.25 ppd. Auto 
Accessories, Box 20, Mt. Lake, Minn, 56159. 


SAVE A Cent A Mile—Guaranteed. Free 
Literature. Berger Humid Gas Saver, Ber- 
p Automatic Speed Controller, $10.00 

ach. Berger Engineering, Erskine, Min- 
nesota 56535. 


CROSLEY And Foreign Car Parts Dis- 
counts, Service, 616 Burnside, Inwood, New 
York 11696. 


MODEL “A” Parts. List 25c. Matco. 303 
| South Walker, San Pedro, Calif. 90732. 


PREVENT THEFT! Professional alarm 
provfeting: hood, doors, trunk, Siren. Now 
in kit form $29.95. Complete instructions. 
Arista, 72 Colony Lane, 
York 11791. 


ALARMS: Now, nore entire car for 
$9.95. Famous, POLICE AUTO ALARM. 
intermits horn until tampering is halted. 
Satisfaction, plus 10 yr. Guarantee. C&B 
Associates. P.O. Bx, 1327, Redondo Beach, 
Calif. 90278. 


3 AUTO TRAILERS & 
CAMPERS 


BUILD Your Pickup Camper. Pre-Cut 
Kits Blueprints, Supplies. Literature 10c. 
Comstock Trailers, Dept. 665, Parsons, 
Kansas 67357. 


Syosset, New 


PICKUP Camper, Trailer or Pickup- 
Cover . . . Build Yourself. Save! Complete 
Plans $3.95 each, Cover plans $2.00. Econo- 
line Bus or Van, Bus Conversion drawings. 
$2.95 each. Satisfaction Guaranteed. Equip: 
ment Catalog $1.00 (refundable). Details 
10c. Viking Camper Supply. 94-J Glen- 
wood, Minneapolis, Minn. 55403. 


CAMPER plans, Compact Buses, Vans. 
Volkswagens — Econoliners — Dodges. In- 
expensive — Build Yourself — Details. Dot 
Campers, Box 2115PS, Culver City, Cali- 
fornia 90230. 


SEARS Mini-bike. Perfect transporta- 
tion “after you get there!” Street and 
trail. Ideal for trailers, boats, planes! 
Guaranteed! Rush $129.95 (California res- 
idents add $6.50 tax). To: Sears, P.O. Box 
5421, Santa Barbara, California 93103. 


ea 


CLASSIFIED ADS $1.75 per word p insertion, payable in 
rtisers using P.O. 
ad must furnish complete name & street address 


advance. Minimum ad, 10 words. A 
number in 


4 MOTORCYCLES, BICYCLES 
& SUPPLIES 


SNOW Vehicle & Kart Catalog. Hop 
up accessories—speed and performance 
equipment—manifolds, engine mounts, ex- 
haust systems, Send 25c, G.E.M. Products, 
Ee eal St. Charles, Carol Stream, Ill. 


SAVE MONEY. Repair Bicycles, Tricy- 
cles, Cars, Tractors. Domestic, Imported, 
Schematics Brakes, Speed Derailleurs, 
Gears, Bearings, Wheels, etc. Instructions, 
Maintenance, Repair. Illustrated 96 page 
parts Catalog $1.00. Roberts Cycle, 7053 
N. Clark, Chicago, Ill. 60626. 


for our records. 


Box July 26th) 


“ENJOY Building Flying Models! 600 
World’s finest museum—quality plans 15c 
—$16.95, #4 Catalog 25c. Clevemodels, 
4506PS Lorain, Cleveland, Ohio 44102.” 


AIRBOAT Plans $3.00; Gyro Copter 
Plans $5.00; Catalog of supplies, engines, 
propellers, 6-blade fans $1.00. Esco-S, Box 
1520, Bradenton, Florida 33505. 


HOVERCRAFT Plans $5.00. New Hover- 
disk will lift 400 pounds with five horse- 
power engine. 3V drawing $1.00, Catalog 
$2. Hoversuppl; Oneco, Fla, 33578. 


6 ASTRONAUTICS 


HARLEY-Davidsons — Used bargains. 
New, used parts. accessories. all models. 
Bulletin 35c. Knuth's (Factory Dealer), 
2491 W. Fond du Lac, Milwaukee, Wiscon- 
son 53206. 


HONDA 50-90-160 Speed Equipment. 
Cams-Big_ Bore-Stroker. Columbia Engi- 


neering. 2105 E. 37th St., Los Angeles, 
Calif. 90058. 
BUILD Motorized Bicycle. Plans! $1.00; 


Go-Cart Plans! $2.00. Go-Byk Industries, 
Rothsay, Minnesota 56579. 


BUILD Your Own Minibike! No WELD- 
ING Required. Plans $1.00. Westate En- 
terprises, Dept. PS-6, Box 537, Campbell, 
California 95008. 


MINI-BIKES, Go-Carts, Engines. 
Wholesale Catalog 25c. Shuck Products, 
Normal, Illinois 6176: 


5 AVIATION 


FREE catalog 950 aviation space books. 
Aero Publishers, 329PS Aviation Road, 
Fallbrook, California 92028. 


HOMEBUILT: Real Enclosed Helicopter. 
24 Pages Ideas. Information, $2.50. Build 
“Executive” Helicopter. Drawings. Speci- 
fications, $2.00. Helicopter Development, 
Box PS147, Washington, N. J. 07882. 


HELICOPTER. Build Easily For $600.00 
Using Automobile, Outboard Motor, Motor- 
cycle parts. (No ae) Drawings in- 
formation, $2.00. Helicopters, Box 1117, 
Leesburg, Fla. 32748. 


PROPELLERS, Plans, Supplies, for Air- 
boats-Snowplanes. Corvair, Volkswagen 
conversions. 126 Lycoming engines. Gyro- 
copter, Hovercraft, propellers. Catalog 
$1.00,’ Banks-Maxwell, Box 3301G, Ft. 
Worth, Texas 76105. 


BARTLETT Flying Saucer. Amazing ma- 
chine hovers 200 Ib. man over land ‘water, 
powered by ordinary lawn mower engine. 

asy to build. Fun to fly. Complete Plans 
Kit Brochure, and Photo Review $3,00. 
Write: Herb Bartlett, Box 3234-B, Scotts- 
dale, Ariz. 85257. 


HELICOPTER. One-Man, Portable. Kits, 
Plans, Information 25c. Photos and three- 
view drawings $1.00. Compcop, Box 1267, 
Redwood City, California 94064. 


BADGES, Accessories. Jewelry. Catalog 
30c. Sussex Mail Order House, Box 411, 
Fullerton, Calif. 92632. 


ROCKETS!! 2000 feet altitude. Powerful 
motors — Kits — Tubes — Cones — Para- 
chutes — Launchers. New Illustrated Ci 
alog — Rocket Data — Diagrams — 25c. 
Rush Delivery. Centuri Aerospace, Box 
1988, Phoenix, Arizona 85001. 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service, Estes 
Industries, Penrose 32, Colorado 81240. 


ROCKET Manual! Build Rockets capa- 
ble of 15.000’ altitude! $2. Kenrus-U 50 
Atlantic, Metuchen, New Jersey 08840. 


d BOATS, INBOARD & 
OUTBOARD MOTORS 


BOAT PLANS, FRAME KITS, 

BOAT KITS. Worlds’ largest Catalog. 
Over 250 designs. Cruisers, Runabouts, 
SK's, Hydroplanes, Trimarans, Cata- 
marans, Deep Vee's, Houseboats, Sailboats. 
Special Offer: Send $2.00 for large new 
Plan Boat Kit Catalog: Receive free our 
Plan Kit Builder’s Guide. Clark Pag 
16-S Aqua Lane, Tonawanda, N. Y. 14150. 


PLANS, Full Size Patterns, Frame Kits 
with step-by-step instructions specially for 
amateurs. New “Glen L” Boats 8’ to 36’ 
Sail, Jets, Inboards, Outboards, Cruisers, 
Houseboats, Hot Boats, Catamarans. Hy- 
dros ‘‘plus” boat trailers and a camper. 
Send 50c for complete catalog. New ‘How 
To Build Boat Trailers’ Book $3.00 ppd. 
Glen Marine, 9152 Rosecrans, Bellfiower, 
California 90706. 


NEW, used, rebuilt marine motors, Ma- 
rine conversions, fittings. Free catalog. 
Stokes Marine Supply, Dept. 23, Cold- 
water, Mich. 


FULL size, Cog Rag a boat patterns, 
blueprints. Send ‘or big New illus- 
trated “Build a Boat’ catalog includes 
Fishing Boats, Garvies, Cruisers, Catama- 
rans, Houseboats—7!2 to 38’. “How to 
build a Boat” booklet $2.50. Cleveland 
Bory A Blueprint Co., Box 18250, Cleveland, 
io 4 


PLANS, kits, hulls—24 page 20th Anni- 
versary catalog. All class racing boats. 
Flatbottom to Drag Hydros—Midget to 7 
Lite. 50c. Champion Boats, Box 9215B, 
Lone’ Beach, Calif. 90810. 


Closing date for Aug. 
is June 17tl 
Send copy and remittance O. K. Kelly, Classified Adv, Mer. 


355 Lexington Ave. 
New York, N. Y. 10017 


issue (on sale 
h. No cancellation after June 10th. 


abouts, Houseboats, Sail Boats. Big line 
accessories, motors, trailers. Easy terms. 
Free catalog. Luger, Dept. AC-68, 9200 
Bloomington Freeway, Bloomington, Min- 
nesota 55431. 


FREE catalogue—plans for canoes, ka- 


yaks, accessories. Clark, 115 McGavock 
Pike, Nashville, Tennessee 37214. 
FIBERGLASS, Resin, Foam, Brat 


bronze screws. Prepaid, no tax. Boat plans. 
Catalog 25c. Stiles, 11-S Mantua Hts., New 
Jersey 08051. 


SPEED BOTTOM 
URETHANE TEFLON PAINTS 
SKIM Waves on Mini Bubbles Gener- 
ated by Foulant—Free Dry Slip. Sample 
$2.00. Products/Techniques, 12049 Regent- 
view, Downey, California 90241. 


NEW 1967 McCulloch and other Out- 
Boards 4 H.P.-$114 . 14-$22: 18- 

40 Electric isa. . 60 ‘Electric 
| All Sizes. Literature 50c. Electra 
“1427 Broadway, Brooklyn, New 


Seo: 
Marine, 
York 11221. 


NEW molded bolyethriehe boat. Sturdy 
seamless 8!2’ kayak for family fun. No 
assembly. Bonus introductory offer, Free 
information. Hart Incorporated, Dept. 
p368, 1432 5th/3rd Bldg., Cincinnati, Ohio 


“FIBERGLASS cloth, matt, polyester 
and epoxy resins. Lowest prices. Seifert’ 
Box 1206-X, Green Bay, Wisconsin 54305. 


FIBERGLASS Canoes. Four 
models. Easily assembled kits. 
Free Literature. Riverside Canoes, 
5595C, Riverside, Calif. 92507. 


SAILBOAT 
TOUGH epoxy coated 12-ft. hull, 65 sq. 
ft. sail, $149.00 complete. Free color bro- 
Een Adeco, Box 425, Bridgeville, Pa. 
15017. 


AIRBOAT Plans $3.00; Snowsled Plans 
: Propeller, Driven’ Ice Sled Plans 
Catalog of supplies, propellers $1.00. 
Esco-S. Box 1520, Bradenton, Fla. 33505. 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


ELECTROPLATING Equipment And 
Supplies. Send $1, Refundable. For For- 
mulas, Equipment Guide, Operation Data 
ata Catalog. HBS Equipment Division, 

rt Ss a P East 16th, Los Angeies, 


exciting 
$39.95 up, 
Box 


LAMP Parts Wholesale. Catalogue 25c. 
Seco, 109 South 20th Street, Birmingham, 
Alabama 35233. 


10 WELDING, SOLDERING 


ARC welder does work of $85.00 welder. 
Costs only $18.95 complete with shield and 
accessories. 3-heat selection. Works from 
ordinary 110V plug. Welds, brazes, solders, 
cuts. 5 year guarantee. Send $18.95 or 
write for free literature. Weldex, Dept. 
WC-11, Box 10776. Houston, Texas 77018. 
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PATENTED process available. Worn 
shafts repaired economically, with steel or 
stainless; motors, por. machinery. In- 
troductory offer $10.00 gives you 2 year 

icense. 30 day money back guarantee. 
Watson, 772 Hastings Ave., Salinas, Cali- 
fornia 93901 


WELDERS—110-220 150 Amperes $49. 5o; 
Morris, 1070 Inner, Schenectady, N. 
12503. 

ARC Welder—electric torch. face shield. 
rods. and _ instructions—$12.95 postpaid! 
(C.O.D,.—$2.00 advance.) Basic Kit—$5.95! 
Details, plans—s1.00! (deductable). Econ- 
omy Arc Welder, Box 192-P. Dunellen. 
N.J. 08812. Small advertisement saves you 
money; Buy here! 


“m DO-IT-YOURSELF 

CYPRESS Knees! Make unusual lamps. 
ete, $4.00. Swampco. 620 Grinage. Houma. 
Louisiana 70360. 


WATER!! Drill Your Own Well for 2c 
per foot! New Invention! Free informa- 
tion. DespRock Drilling Company, Ope- 
lika Alabama 36801. 


“REPAIR Manual, 
dryers, dishwashers, 


Automatic Washers. 
20- different man- 


uals, $2.75 each PPD. Send make and 
13108 


Model number. Major ~ ppliance. 
Caine Ave., Cleveland, Ohio 44105. 


HOME CRAFTSMAN 


CABINETMAKING Made easy 
“How To Make Formica Counter 


ter Craftsman's shortcut methods. 


faction guaranteed, Write: Japs. 126-L 
Seventh North, Hopkin Minn ota 55343. 


~PREE Make 'Em and Save Leathercraft 
Idea Manual. Tandy Leather Co., 1001 
Foch, 063, Fort Worth, Texas. 


“PICTURE Framing Made Easy! (Clamp- 
less Assembly Method.) Distinctive, origi- 


18 CAMERAS & PHOTO 


SUPPLIES 


BARGAIN Prices On Film. Cameras! 
Free Price List. in Photo S: ppl: 
14321 Harper, troit, Michigan 48213 


19 MOTION PICTURE & 


COLOR SLIDES 


8 mm MOVIES—2"x2” Color Slides—Big- 
gest selection anywhere! Hollywood clas- 
sics, great comedians. railroads, automo 
biles. trolleys. wars, travel, wild life, cir- 
cuses. many others! 16mm. films also. Big 
catalog free! Blackhawk Films. 70 Eastin- 
Phelan Bldg.. Davenport, Iowa 52808. 

‘16MM SOUND-Projectors, Films, New. 
Used for Sale. Free Catalog, Nationai 
Cinema, 333 W. 57th St., New York City. 
New York 10019. 

FREE Catalogues. 5,000 8-16MM Films. 
International-S Films,’ Greenvale, N.Y. 


35MM COLOR Slide Catalog. Newest 
Worldwide coverage in depth. New! Expo 
‘67, Thousands exclusive. 10c. Wolfe. Dept. 
16-68, Los Angeles, California 90025. 


16mm SOUND Features And Shorts. 
Bedner, 5300 So. Talman, Chicago. 


FREE 64-Page Catalog. All your movie 
needs. 8mm-Super 8—lémm. B&W and 
color film. Cameras, supplies, accessories. 
Home processing equipment. Sound strip- 


pme Superior, 442-448 N. Wells, Chicago 
0810. 


23A GEMSTONE & 


COSTUME JEWELRY 
GEMSTONE-COSTUME JEWELRY 


“MAKE PROFESSIONAL JEWELRY for 
fun or profit. Send 25c for instructive pic- 


ture catalog of jewelry parts. semi-pre- 
cious stones, rhinestones. beads plus ‘How 
To” section. Easy to assemble. Has every- 


thing you need. Schweitzer & Co., Inc.. 
P.O. Box 71-Gedriey Station, White Plains, 
New York 10605. Dept. WP. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


CIVIL War Bullet, Guaranteed Original. 
Mounted on Card. Only $1.00. Colonial 
Gifts. Dept. C., P.O. Box 1586, Petersburg, 
Virginia 23803. 


TONS of antique gun parts and sup- 
plies. All reproduction muzzle loading 
pu, Send $1.00 for large illustrated cata- 

jog No. 117-A. Dixie Gun Works, Dept. 13, 
Union City, Tennessee 38261. 


FREE! Large List Indian Relics. 10 Ar- 
porn ads $3.00. Hyde's, Box 2304, Sante 
w Mexico 87501. 


25 FORMULAS, PLANS, ETC. 


FORMULAS—Nationally Proven. Hand- 
Face Lotion $2.00. Rug Shampoo $4.00, 
Spot Remover $5.00. Metal-Cleaner $7.00. 
Chemicoin, Box 2144, Waco, Texas 76703. 

ANY Formula $3. 00. Catalog—Manufac- 
turing Treatise 10c. H. Belfort, 192 N. 
Clark, Chicago 60601. 


SPACE-Nature-Underwater slides. Cata- 
log. fmRE, Box 608, Dana Point, Cali- 
fornia 92629. 


UNUSUAL movie supplies. Free circular. 
Esoh, 47th Holly, Kansas City, Mo, 64112. 


par Gesiened mouldings ey ep make 
autiful picture frames . . . Quickly 
Easily..." Inexpensively |. | Write: Japs. | 20 PHOTO FINISHING, 
TSS-LM ‘Seventh North. Hopkins, Minne- PHOTOCOPIES, ETC. 
sota 55343. 

192 PAGE Handicraft Catalog. Free. All 

i pg CAMERA Fans! Expert photofinishing 

Gre Box Tit Bs, Siou TS: SMG | and fresh Kodak film returned: 8MM 


SKIL-Crafts New -page '67-"68 Cata- 
log. Largest selection of Leathercraft. Art- 
ist. Hobby and Craft Supplies from one 
source, Send 50c (refunded with first $5 
minimum catalog order). Skil-Crafts, Box 
105-PS. Joplin, Missouri 64801. 


STAINED Glass lamp kits and supplies. 
Catalog 10c. Ascher! Leas 869 Center 
Road, Hinckley, Ohio 4: 44233, 


STAINED Glass Hobby Supplies, In- 
structions. Wittemore-Durgin, 147 Water. 
Quincy. Massachusetts 02169. 


“HEADBAND Magnifiers, $4.95. Details. 
3 143 Street, Whitestone, New 


SQUAREKNOTTERS: Make belts, hand- 
bags, lanyards, dog leashes, etc. Special 
offer! Beginner's book, catalog and quality 
cord samples 25c. P. C. Herwig Co.. Dept. 


Kodachrome $3.45; 8 Exp. Kodacolor 
$3.40; 35MM Kodachrome, 20 slides, $3.15; 
8 Exp. black & white 99c. We give you 
free photo stamps to redeem for gifts. 
Satisfaction guaranteed. Send exposed film 
or request mailers and complete price list. 


Direct Mail Photo, Box 8352-PS, Pitts- 
burgh, Pa. 15218. 
21 HOBBIES & 
COLLECTIONS 
NAZI! Arm-Bands with collectors cata- 
log $1.00. W.W. #2-S, Box 2063, St. Louis, 
Mo. 63158. 


COLLECT Military Miniatures. 500 mod- 
els. Catalog 50c. Bussler, Box 107-E, Wol- 
laston, Massachusetts 02170. 


-Pl, 264 Clint St., B klyn. 
York igor (unten Ste Brooklyn. New | 94 MINERALS & 
13 TOOLS & MACHINERY PRECIOUS STONES 
TOOLS, Machinery Bargains, Catalog 


$1.00. Bales Co. 
fodido. Calif, 9: 


PRECISION Granite Surface Plate. 

‘Accuracy =O00IS" Seize”, 
$i Precision Granite. 
11560 Larch, Minneapolis, Minn, 55433. 


Box 5050, Rt. 2-PS, Es- 


EARTH Science Rockhound Magazine 
Subscription $2.50. Sample 35c. Box 550- 
PS, Downers Grove, Illinois 60515. 


POLISHED Stones! Colorful pound as- 
sortment, $4.98. Grieves, Box 1141, Jasper, 
Alabama 35501. 


MICROMETERS ‘Indicators ‘Chucks 
Rods. Direct Supply. 1424 Barclay, 


Springfield, Ohio 45505 
14 ENGINES & MOTORS 


REWIND car generator for 110 V.A.C. 
power plant. Plans $1.00. R. Schmauss, 
1228 E. Cass St.. Tampa, Florida. 


16 AIR CONDITIONING 
AIR Conditioning Course includes FREE 
‘TAPE-RECORD! Hear instructor’s 


voice with Lesso ns, Low cost. TIC, 64-G 
Society St., Charleston, Se. 29401, 


202 | POPULAR SCIENCE 


AUSTRALIAN Opals. Dig your own! 
Sealed cans shipped from Australian opal 
fields. “Miners Rights,” shovel, included 
$6.95 postpaid. Semi Precious Shop. P.O. 
Box 965, Venice, Florida 33595. 


GET Free Catalog no serious rock- 
hound. gem cutter, jewelry maker. hob- 
byist or Craftsman can be without. Full 
ot bargains, exclusive items. low prices 
from. igs suppliers and authorities in 
the field. . + new catalog just off the 
press — yrs “for the asking! Write 
Grieger’s. Dept. C-14, 1633 E. Walnut. 
Pasadena. Calii. 


10. 000 FORMULAS, Free Details. Re- 
ores: Box 9736-B, San Diego, California 


26 SCIENCE & CHEMISTRY 


PHOTOLUMINESCENT strands. Twelve 
one foot pieces. $1.00, Echo-Lites. 200 
Belle Plaine, Park Ridge. 


PERPETUAL Motion Journal. “Sample Ts- 
pee R-101, 1616 Compton, St. Louis 


ADS pertaining to Fireworks, Detoni 
tors, etc may be run under this classifica- 
tion only if the following is submitted to 
us: State License to Purchase, Own, Pos- 
sess & Transport Explosives; License to 
Deal in or to Manufacture Explosives and 
an Explosive Magazine Certificate. Adver- 
tisers should mail copies of these docu- 
ments to: O K Kelly, Classified Adver- 
tising. 


ROCKETS!! Flying models—200 feet al- 
titude with powerful motors. Tubes, Cones, 
Parachutes, Launchers, Igniters. Exciting 
new Catalog—rocket data—diagrams—25c. 
Fast Delivery. Centuri Aerospace, Box 
1988, Phoneix. Arizona 85001. 


PROFESSIONAL model rocket ignition 
Iosa; cE eaacolata; Box 99, Berlin, 


SPECIAL chemicals, 
Catalog 10c. ScienceArt, 
Berlin, New Jersey 08091. 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras. 
technical information. Fast Service, Estes 
Industries, Penrose 6, Colorado 81240. 


SPIES etc., Catalog, 15c. Bylina, 5115 
So. Campbell, Chicago, Illinois 60632. 


ELASTIC Water Kit. Makes Tubeless Si- 
phon, Water Recoils, Flows Backwards, 
$1.00. Spectroscope Kit, $1.00. Science Cat- 
alog With Free Circular Slide Rule, 50c. 
Dissect-A-Kit, A55. Wantagh, N. Y. 11793. 


UNDERWATER Fuse 3/32” diameter. 
The very best. 25 feet $1.00—125 feet $4.00 
Postpaid. Free Catalog. Zeller Company. 
Box 649, Hudson, Michigan 49247. 


SOIL-LESS Gardening—Complete Kit 
Instructions $2.00. Brown, Box 35343, Los 
Angeles 90035. 


FLUORESCENT Rocks found easily with 
home built portable black light. Send for 
iree plans. Milwaukee Electromagnetics, 
Box 4475, Milwaukee, Wisc. 53207. 


small quantities. 
Box 81, West 


ILLUSTRATED 
mineralogy, biology 25c. 
tories, Evanston, Illinois 


CHEMICALS and apparatus for indus- 
trial, analytical and private laboratories. 
Catalog 35c. Dept. M-26, Biological Supply 
Co. 7a., 1176 Mt. Hope Ave., Rochester, N. Y. 


Catalog: Chemistry. 
racey Labora- 
60204. 


DEMOLITION!! Guerrilla Warfare! ! 
Army manuals, $2.00 Free list. PHD. 33821 
Argonne. Farmington, . Michigan 48024. 


ROCKET Fuel, Laboratory and Pyro- 
technical chemicals by the ounce, pound 
or ton. Casings. tubes. tools, fuses and 
equipment for all types of laboratory and 
experimental use. Don't buy anything un- 
til you've seen our new 1968-69 literature. 
Send 25c for full information. Caseco Inc., 
Box 7, Riverdale, New Jersey 07457. 

100 ONE Minute Time Delay Fuses! $1. 
Special! 240-$2, 700-$5, 1600-$10! Order 
Now! Use with rockets, etc. Kenrus-U 50 
Atlantic, Metuchen, New Jersey 08840. 


20 DIFFERENT Tear Gas Formulas and 
Special Offer! (Catalog too!) $1. Kenrus- 
T 50 Atlantic. Metuchen, N.J. 08840. 


LABORATORY equipment is easily 
made. Instructions—$1. Kenrus-U 50 At- 
lantic, Metuchen, New Jersey 08840. 


THERMITE formulas and price Hay for 
chemicals! $1, Thermex, 50 Atlantic, 
Metuchen, New Jersey 08840. 


ELECTROSHOCK module. Produces 
1200 volt shock from 6 volts. No battery 
drain until touched. Non lethal. Protects 
property for months on lantern battery. 
4.95. Catalog of unusual items 20c. 

ranks Scientific Co., P.O. Box 156, Mar- 
telle, Iowa 523 


MODEL ROCKET ENGINES—new de- 


sign, machine loaded for peak perfor- 
mance, NAR approved. Brochure 10c. 
Grim Company, Box 1, Pequannock, New 


Jersey 07440. 


FREE! Model rocket fuse with catalog. 
Isle, Box 173, Sylvania, Ohio 43560. 


ACOUSTICAL LASER—INFRASONICS. 

NEW Science Project Course On Infra- 
Sonics, More Fantastic Than any Other 
Laser. 25 Pages Of-Pictures-Drawings-In- 
structions. Also Short Course, $4.95. P.P. 
REAL: Red Ruby Laser Science Project 
Course. 35 Pages-Pictures-Diagrams-In- 
structions. $4.95. Add 50c To Items Above 
For Rush Ist Class Mailing. Catalog-35c. 
Roys Science Co., Green Cove Springs, 
Fla. 32043. 


LUMINOUS Chemicals: Why pay out- 
tageonsiy for these curious materials that 
low in the dark? Make your own with 
formulas for violet, yellow, emerald green. 
Pamphlet describing procedures only $1.50. 
United Pyrotechnics, Dept. C, 12421 S. 
Throop, Chicago, Illinois 60643. 


SPARKLERS: Multi-Colored, easily 
made. Illustrated instruction booklet. 35c. 
Process, Box 7C, Bellerose, N.Y. 11426. 


PHASER PISTOL: HOW TO BUILD A 
MODEL PHASER PISTOL $1.00. Bring 
Science Fiction To Life—‘Pop Science’'— 
Have Lots Of Fun, It's Safe. Shoots Bolts 
Of Light Energy. Makes Things Appear 
To Disappear. You Receive Simple Plans, 
Where to get parts, Addresses, Prices. A 
Few Dollars Builds It. Drawings. Instruc- 
tions, Plus a Simple Course On Light 
Wave Vibrations, Phaseing. Add 25¢ For 
Postage. Catalog 35c On Real Or Model 
Science Courses. Roys Science Co., Green 
Cove Springs, Fla, 32043. 


FREE Periodic Classification of Ele- 
ments and Conversion Tables With Cata- 


log 35c. Chemicals. Apparatus. Biology. 
be ead Scientific, 7053 N. Clark, Chi- 
cago, 


SEARCHING For Economically Priced 
Chemicals And Apparatus? Gifts With 
Catalog. 25c. Starr Scientific, Manitowoc, 
Wisconsin 54220. 


FREE Gift and Discount Lists With 
Laboratory Supplies. Catalogue—35e De- 
luxe Scientific, Manitowoc. Wis. 54220. 


SOLID Rocket Fuel Developed by U.S. 
Army For Amateurs. Large Sample. Rocket 
Plans, Fuses, $1.97. Cincy Rocket Club, 
4780 Miami, Cincinnati. Ohio 45243. 


CHEMICALS. Apparatus, Mirroscopei, 
Mineralogy Sets. Telescopes. Catalog 3: 
Sheard Science Supplies, Inc., Columbus, 
Wisconsin 53925. 


10 ROCKET Ls iia Ready to fire 


Rocket: solid fuel. Manuel, 
$1.00.—2 “Ri =f Tall, hot air 
powered—1, ooo ise ‘Altitude, $1.00!—9” Car- 


bide Cannon—si.00. 25°—$4.00. Aztec, 
Bondville 25. Vermont 05340. 


CENTRAL Ontario—Choice 640 acre 
Sportsmen's paradises still available— 
$20.00 plus $6.50 Taxes yearly. Maps, pic- 
tures, $2.00 (Refundable). Information 
Bureau, Norval 3, Ontario, Canada. 


$1 ACRE—Canadian Border — hundreds 
campsites, islands, farmlands, directly 
from tax authorities, (Non-profit) Lists, 
photographs mailed. Register, Room 304, 
110 Church Street. Toronto 1, Canada. 


FREE! Fuse sample and catalog. Or 
send $1.00 for 80 ft. underwater fuse. Bell- 
view Scientific. Box 42, Centerville, Penn- 
sylvania 16404. 


FIREWORKS: M-80's. Cherry Salutes, 
Silver Salutes, Aerial bombs, Firecrackers 


full selection--catalog 50c. Ken's Fire- 
works Co., 18 Kopernik St., Buffalo, New 
York 14206. 


SEARCHING For Economically Priced 
Laboratory Supplies? Gifts With Cata- 
logue—25c. Hagenow Laboratories, Mani- 
towoc, Wisconsin 54220, 


300 PAGE Chemical Apparatus Catalog 
$3.00. Laboratory Materials, 1332 Hyde- 
Park, Chicago 60615. 


PLASTICS 
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PLEXIGLAS — Any thickness — Clear 
—Colors—Cut to size—Clear Rods—Tub- 
ing. McClarin Plastics, P.O. Box 168B, 
Hanover, Pennsylvania 17331. 


CASTOLITE Liquid Plastic pours like 
water and hardens like glass without heat, 
Clear, Colors. Embed real flowers, but- 
terflies, photos. coins. Also New molding 
formulas for perfect reproductions, Illus- 
trated booklet shows HOW. Send 25c. Dept. 
68-102G Castolite, Woodstock, Ill. 60098. 


PLASTIC Embedders, Jewelry Workers. 
We have everything. Moulds, Findings. 
New Catalog 25c. David Co.. 861 Broad 
St., Dept. P, Providence, R. I. 02907. 


FLORIDA Campsites—deep in the heart 
of the great Ocala National Forest— 
where few individuals have the privilege 
of owning land. Isolated yet accessible, 
With electricity. Good fishing, hunting, 
Warranty Deed. pitch tent, park trailer, 
build lodge, Free maps and photos. Win- 
free Vernor, DeLand. Florida, AD66LS149. 


CANADIAN Vacation Lands: Full price 
$385.00, 40 acres, $10 month. Suitable cot- 


tage sites, hunting, fishing, investment. 
Free information. Land Corporation 
3768-D Bathurst, Downsview, Ontario, 
Canada. 


40 TIMBERED Acres $1650 Total Price. 
Wash.-Idaho-Mont. $50 Down-—$25 month 
in Northern Idaho. Northeastern Wash- 
ington, and Western Montana. In the 
heart of lakes and big game country. All 
covered with growing timber. Access, Title 
insurance with each tract. This is select 
land with natural beauty, recreational and 
investment values. Your inspection wel- 
comed. Write us for free list. maps and 
complete information. We have tracts of 
many types and sizes from which to 
choose, including Waterfront property on 
Pend Oreille, Priest and Kettle Rivers and 
bo alee Harbor Bay of Pend Oreille Lake. 

Write to: Dept. WFC, Reforestation, Inc., 
P.O. Box 8146. Spokane, Wash. 89203, 


CANADA'S Finest Lands. $4. 00 An Acre 
and Up. Acquired Through Estate Liquida- 
tions. Suitable For Hunting, Fishing. 
Camps, Cottages, Farming, Timber, Min- 
erals, Investment. Small Monthly Pay- 
ments. Free Descriptive Booklet. Canadian 
Estate Land. 194 Wilson Ave., Suite 101- 
SE, Toronto 12, Canada. 


VALUABLES encased in clear plastic 
room temperature cured. Embedment kit 
includes mold, materials, instructions. 
$1.95 PP. Satisfaction guaranteed. P&F 
Research Laboratories, Box 261, Vineland, 
New Jersey 08360. 


32 REAL ESTATE 


FREE! Exciting 196 page Summer 
CATALOG! Thousands of properties de- 
scribed, pictured—Land, Farms. Homes, 
Businesses— Waterfront. Recreation. Re- 
tirement. Selected Best thruout the U.S.! 
68 Years’ service. over Offices, 39 
states Coast to Coast. Mailed FREE from 
the World’s Largest! STROUT REALTY. 
60-ZB E. 42nd St. NY, NY; 7-ZB S. Dear- 
born, Chicago, Ill; 521-ZB E. Green, Pasa- 
dena, Cal. 


THE Only “‘No-Risk Land Purchase 
Plan” in America--10 year money-back 
guarantee on any Vacation, Retirement or 
Investment homesite in Boiling Spring 
Lakes—the multi-million dollar, 14,000- 
acre development on the Carolina Coast. 
All facilities. electricity. roads, motel. golf 
course, country club, already in. Private 
ocean beach. 50 fresh water lakes. !3-acre 
homesites as low as $495; $5.00 down. $5.44 
monthly. Write for free literature. (Not 
offered to residents of California. Florida, 
New York.) Boiling Spring Lakes, South- 
port 2-X, North Carolina 28461. 


CANADIAN Lands, seized and sold for 
taxes. Our Sist annual series of lists, 
describe many choice properties, situated 
from coast to coast, acquired by us 
through Tax Sale. Priced as low as five 
doilars per acre, guaranteed perfect title, 
small monthly payments, no mortgage. 
Beanetully. situated hunting and fishing 
camps, Where there is real sport; summer 
covers sites, heavily wooded acreages. 

Now is the time to invest in Canada’s 
minerals, forests and farms. Write today 
for free booklet with full explanation, Tax 
Sale Service. Room 301-H, 85 Bloor St., 
East, Toronto 5. Canada. 


GOVERNMENT Lands . . . Low as $1.00 
| Acre! Millions Acres throughout U.S. Free 
| Details! Land Digest. Box 11071-EF, In- 
| dianapolis. Indiana 46201. 


FREE SUMMER “CATALOG! Over 
2,300 actual photos! 2.080 properties . . . 
farms, ranches, town and country homes, 
businesses in 31 states coast to coast! 
Specify type property and location pre- 
ferred. Zip code, please. UNITED FARM 
AGENCY, 612-PS West 47th St., Kansas 
City, Missouri 64112. 


VACATION HOMES 
OWN a second home for your retreat. 
Designs from "A" frames to lodges now 
at low cost. Design catalog complete with 
floor plans, etc. Only $1.00. s De- 
sign. Dept. Box 7524-PS, Detroite iehi- 
gan 48209. 


FLORIDA 2!2 ACRE ESTATES, 28 miles 
north Panama City. High. dry, beautiful 
wooded properties. Good roads, phones, 
daily mail delivery. Terms. Refund Guar- 
antee. FREE color brochure! Owenwood, 
Box 94-G, Fountain, Florida 32438. 
AD66LS151 (A-12) 


33 SPORTING GOODS, GUNS, 
FISHING TACKLE, ETC. 


“LIVE-Catch Animal Traps. A size for 
every purpose. Also fish. sparrow, turtle, 
and other traps. World's largest, selection, 
Free catalog. Sensitronix, 2225-MC20 Lou 
Ellen, Houston, Texas 77018.” 


FREE . . . Wholesale Catalog. Beads, 
Spinners, Lure Parts. Sinker Molds, Jigs, 
ire Finnysports (PE) Toledo, Ohio 
43614. 


FREE . . . Wholesale Catalog. Arrow 
Shests, ‘Broadheads, Fletchings, Fisharrow 

arts, Tools. Bows. Finnysports (23G). To- 
Fedo, Ohio 43614. 


“FOUL-Weather Friend—Alaskairkoat.”* 
Dry and comfortable. lightweight. (2 lbs.) 
knee length, rainproof coat with inflatable 
air cushion. 100‘, Nylon—Ideal for hunt- 
ers, fishermen, hikers and aircraft survi- 
val gear. Choice of colors & sizes. Free 
Brochure. 5603 Silverton Rd., Room 12, 
Salem, Oregon 97303. 


“FREE Gun and Ammo Bargain Lists. 
Century Arms. St. Albans, Vermont 05478.”* 
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OVER 5,000 Hard-To-Find ene Spe- 
cialties and kits galore. Send for tree 
170-page catalog. Netcraft Co., Dept. PS. 
Toledo, Ohio 43613. 


NEW COHO SALMON LANDING NET 

TELESCOPIC Handle to 8’ Length. Can 
be used Boat—Pier. Send for literature. 
Men-Go Dot, Box 364, Silver Lake, Wis- 
consin 53170. 


‘REE 1968 Catalogue! Guaranteed 
Lowest Prices. Fishing Tackle, Archery, 
Hunting and Camping Equipment—Thou- 
sands of items. Cabelas’ Inc., Dept. R, 
Chappell, Nebraska 69129.” 


OUTDOOR Discount Catalog Featuring 
Rods, Reels, Lines, Golf Equipment, etc. 
Orchard Trading Company, Box 241-PS, 
Hastings, Michigan. 


34 CAMPING EQUIPMENT 
& TENTS 


JUMBO CATALOG—tents. sleeping bags, 
camping supplies, GI. Surplus, outdoor 
clothing. ree 124 nage 1968 edition. Write 

I Goldberg, Dept. 9 Market 
Sireci, Philadelphia, Pa. 1510 


CAMPING Equipment. Tents, Sleeping 
Bags. world's s prestert selection. Free giant 
catalogue. Mor: 810G, Route 17, Para- 
mus, New Jersey. 7652. 


36 HOUSEHOLD PETS 


LIVE Seahorses. marine specimens- 
aquarium supplies. Illustrated catalog 15c. 
Marine, Box 248-107, Dania, Florida. 


38 BIRDS & ANIMALS 


RAISE Rabbits for us on $500 month 
lan. Free details. White's Rabbitry, Mt. 
Vernon, Ohio 43050. 


MAKE Money raising chinchillas, mink. 
rabbits. cavies for us. Free Information, 
Keeney Brothers, New Freedom 2, Penna. 


EARN $10,000 Yearly Raising Angora 
Rabbit Wool and Breeding Stock for us. 
Information-25c coin, American Angora 
Company, Malta | 1, Montana 59538. 


FALCONERS, Leg mecedaids Hawks 
$39.50, Express collect. nd 50° for com- 
plete Animal Bird ist. Birds, 
Oklahoma ‘74344, 


‘XOTIC pets: Monkeys. Reptiles, Dogs. 


Grove, 


List 25c. Pet Povrri. Richardson Road, 
Fit.hburg, Mass. 01420 
39 EARTHWORMS, 


CRICKETS, FROGS 


EARN Money raising fishworms for us! 
Exciting details free! Oakhaven-121, Cedar 


Hill, Texas 75104. 
FRI ER, Literature—We Teach You To 
Raise,” Sell Fishworms. Crickets, 12-inch 


African Worms. 
Georgia 31780. 


40 HUNTING & FISHING 
INFORMATION 


Carter Farm-12, Plains, 


“FISH 


traps, 


collapsible. Pond-lake 


oy apace 


F24 Lou Ellen, Houston, Texas T7018 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


FREE Catalogue! Thousands war surplus 
optical bargains. Lenses. Prisms. Tele- 
scopes, Binoculars. et Jaegers. 691G 
Merrick Road, Lynbrook, New York. 


BINOCULAR, Riflescope Sale! Free color 
catalog. 100 Models $9.95-—$250.00. Write: 
United. 9043 South Western BCAT-1116, 
Chicago 60620. 


SCIENCE Bargains! Lenses, Telescopes, 
binoculars, microscopes, kits, parts, war 
surplus. Send $1.50 for beginners’ 10-lens 
m with instruction booklet. Order Stock 

. Request Free 148-page Catalog CN, 
Eamtind Scientific Co., Barrington, New 
Jersey, 08007. 


World famous ‘‘Dynascope”’ Telescope. 
Build your own reflector telescope; mir- 
rors, eyepieces, tripods, accessories. Re- 
quest free brochures. Criterion Manufac- 
turing, Dept. PS-19, Hartford, Conn. 06101. 


REFLECTOR and Refractor melescopes, 
Kits, Mirrors. Lenses, etc. Catalog 10c. 
Suffolk Science. Mattituc T M 952. 


43 GOVERNMENT SURPLUS 


1968 SURPLUS Army, Navy store illus- 
trated catalog. Send 25c (refundable with 
first $5.00 order). Ruvel. 707 Junior Ter- 
race. Dept. 9-M, Chicago, Ill. 60613. 


JEEPS From—$52.50, Typewriters From 
—$4.15. Cars From—$31.50. Walkie-Talk- 
ies, Motorcycles, Airplanes. Boats. Typi- 
cal ‘As Is” Bid Bargains From Uncle 
Sam. Tremendous Variety. Exciting Free 
List. Write: Enterprises, Box 402-S29. Ja- 
maica, New York 11430. 


47 BOOKS & MAGAZINES 


BACK Issues. 15% Reduction. popular 
Publications List 30c. Kelley. 65 Califor- 
nia, Hempstead, New York 11550. 


DO It Yourself Books, Repair your TV, 
Many other subjects. Catalogue Free. 
IndianRiver Book Shop, Indian River, 
Michigan 49749. 


NATIONAL Geographic Magazine, 1888- 


1967, any issue. Buxbaum. Box 465-PS 
Wilmington, Delaware 19899. 
SELF-HELP and ‘‘How-To’’ _Books— 


Hundreds of titles. Any subject. Fast Ser- 
vice. Send 10c for brochure to: S and S 
Enterprises, Dept. 16, Box 6108, Anaheim, 
California 92806. 


“UNUSUAL” 
International (PS), 
Georgia 30309, 


Books! Catalogue Free! 
Box 7798, Atlanta 9, 


JEEPS Typically From $53.90—Trucks 
From $78.40—Boats. Typewriters, Air- 
planes. Sporting Equipment. used. 100.000 
Bargains Direct From Government, Many 
in Your Area, Complete Sales Directory 
and Surplus Catalog $1.00 (Deductible 
First $10.00 Order). Surplus Service, Box 
820-B. Holland. Michigan 49424. 


GOVERNMENT Surplus How And Where 
To Buy In Your Area. Send $1.00 To Sur- 
plus Information, PS Headquarters Build- 
ing, Washington, 20031 


HOW To Buy Government Surpls. Send 
$1.00. Tae Enterprises. 301 Mertins Ave.. 
Racine, Wisconsin 53405. 

45 BODY-BUILDING, SELF- 
DEFENSE COURSES 


7 POCKET Books $1.00. Free Catalog. 
Charon. 1404P Comstock, Los Angeles, 
California 90024. 


IN Commemoration of the 50th Anni- 
versary of the Russian Revolution Send 
$1.00 for Red Primer for Children and 
Diplomats to the Authority of Anti-Com- 
munist Activities, P. O. Box 206, Cassop- 
olis, Mich, 49031. 


ADULT Books!!! Catalog 6c 
C&R. Box 1016, Evanston, Illinois 


stamp. 
60204. 


49 JOKES & NOVELTIES 
FREE! World's Leading Catalog 2000 
Novelties. Jokes, Tricks, Scientific Gad- 


gets, Hobbies, Johnson-Smith, D-336, De- 
troit, Michigan 48224. 


“GIANT Arms.” Dr. Young’s D. C. 
Revolutionary discovery, $2. Satisfaction 
e650. Gaucho, Box 9309-S6, Chicago 
6i 


BAR-BELL Course, illustrated si. 00. 
Catalogue 10°. Good Barbell, B-1495, Hen- 
dersonville, N. Car. 28739. 

Tus- 
Rt. 


SARATE complete, instructions. 
trated, only $1.25. Bales Co., Box 5050, 
2-PS, Escondido, California 92025. 


CHINESE KARATE Complete Course 
with Identification Card and Wal! Certifi- 
cate. only $1.00. Kungfu, Box 16853, Dept. 
(5-H), Jacksonville, Florida 32216. 


POWERFUL Muscles Fast! Free bro- 
chure! Universal Bodybuilding. Box 4°27-B 
Northeastern. Dearborn, Michigan 48125, 


BUILD Terrific Body !— Get, “How To 
Build Mighty Muscles’ ‘How To Perform 
Strong Man Stunts’ —$1. 25. Crest, Box 
992. Mount Romal New Jersey 08061. 


46 PROFITABLE 
OCCUPATIONS 
LEARN Profitable Occupation. Home 
Electroni 's Course only $26.95. Free lit- 


erat' re, Edu-Kits, Department 691A, Hew- 
let. New York 11557. 


FREE catalogs. Repair air conditioning 
refrigeration. Tools, supplies, full instruc- 
Hona Doolin, 2016 Canton, Dallas, Texas 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-10, Plains, Ga. 


HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett, 
peal C-86-D2, 6216 N. Clark, Chicago, 
60625. 


EASY-to-start rubber stamp business at 
home in spare time. Make up to $16.50 an 
hour without experience. Facts free. Write 
to: Roberts. 1512 Jarvis, Room CR-3-DO 
Chicago. Ill. 60626. 

FT. SMITH Auction School, Ft. Smith, 


Ark. 2 locations. Resident & home study. 
Veteran approved, 


42 PAGE illustrated joke-novelty cata- 
log 25c. Joke. Box 721F, Chicago. 60680. 


marked cards, etc. 
with 25c brochure, Remember 
M&M ore, Box 2373, Bishop 
‘tfors 06117. 


SMOKE Bombs, 
Sample 


50 MAGIC TRICKS, 
PUZZLES, ETC. 
Pests ATIONAL Houdini milkcan, 
va ket Handcuff, Escapes Magi- 
on s apparatus. Complete catalog, send 
dime. Heaney Famous Magician, Osh- 


kosh, Wisconsin 54901. 
CATALOG 10c (1,500. 399 tricks, jokes. 


novelties). Elbee, 7408-J, San Antonio, 
Texas 78207. 
WORLD'S finest professional magic 


Joker novelties. Giant illustrated catalog 
10c. Top Hat, Evanston 13, Illinois 


COMPLETELY illustrated 84 Page C: 
Togs, au Manhattan Magic, Box 334-S, 


WORLD'S Greatest Professional Magic 
Tricks, Jokers! Giant Illustrated Catalog!! 
ce ! 164 Pages Thick!! 10c. House of 
Mysteries, Dept. PS8C, Ft, Lauder- 
dale, Florida 33308. 


MAGIC Catalog. World's finest, 3000 
tricks (340) pages $2.50. Beginners, ama- 
teurs, professionals, Kanter's, P-200 South 
13th St., Philadelphia, Pa. 1910 


ENTERTAIN with magic! For 53 years 
Douglas magic has mystified people all 
over the world. Send 10c today for Catalog 
=37 Douglas Magicland, Dept. 22, Dallas, 
Texas 75221. 


BE A Magician! Two booklets ex) plainin 
sixty-eight tricks plus large professiona! 
catalog. $1.00. Magic, Inc., 5080 Lincoln, 
Chi Illinois 6062: 


51 COINS & CURRENCY 


SILVER Certificates Wanted. Pay $1.50 
each. Immediate payment. Little Mint of 
San Francisco, 62 Post Street, San Fran- 
cisco, California 94104. 


REFRIGERATION — Appliance Course, 
$29.95. Analyzer included. Free Literature. 
Ace, 1465 North Clifton, Springfield, Mis- 
souri 65802. 


BOSTON Bonanza. Mail Auction Cata- 
log. 25c, Crescent Coin, Box 401. Dept. S. 
Prudential Center Station, Boston, Mas: 
chusetts 02199. 


BINOCULARS Direct from Manufactur- 
er. Finest Quality, Tremendous Savings! 
Request Catalog. Koyu, 3860 Crenshaw 
Bivd., Los Angeles, California 90008. 
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EXTRA Income. Sell your photos. Re- 
part tells How, Where. Color slide mar- 
Send $1.00. Dept. one pSelerany s, 

SeT Main. Weirton. W.Va. 2606: 


CHINA DOLLAR (nickel silver) for 50th 
year of Free China only 10c with big cata- 
log and approvals. Littleton Coin Co., 
Littlcton KC2, N.H. 03561. 


DISCOUNT Coins! Thousands! Catalog 
—Dime! Sullivan, Box 3330-B, St. Paul, 
Minnesota 55101, 


FREE! Triangles, Scout. 25 others. Ap- 
provals. Cambridge, Box 411, Cambridge, 
Ohio 43725. 


“OUT of circulation” coins easily Joma 
with new electronic detector. Locate: 
buried coins, gold, silver, treasures. Want 
proof? Write for free literature. Relco- 
R7, Box 10839, Houston, Texas 77018. 


COINS Cheap! Catalogue 10c, Winters, 
1028 West Broadway, Minneapolis, Minne- 
sota 55411. 


22 “pe INCOLN Cents. 
1955S, $1.60, oy 1909-1939. $1.60. 
Jeffersons, $1.60. All different. All three 
$4.50. Wholesale Pricelists included. Har- 
ris, 4535G _ Stevenscreek, Santa Clara, 
California 95050. 


U.S. LIST Plus 41S Cent 10c. Coat 
Devonshire, New Hyde Park. N. 


RILLIANT Uncirculated Mint Sets— 
1962 1963, 1964, each $4.95. 1965. 1966. 
1967 each $2.00. Bargain Lists 15c. Latest 
Redbook $2.00. Bebee's Incorp,. Omaha. 
Nebraska 6811 


GUARANTEED: Restore Dates On Old 
com oe Nickels a gt Por piser $1.09. 


SILVER Dollar collection close-out. 20 
for $45.00. $ Key chain $4.00, Reno Sales, 
Reno 89503. 


SCARCE Date Jefferson Nickels. All 
V.G. Satisfaction Guaranteed. 1942D. 
19495-1950-50c Each, 1943D-19515-1955- 

1.65; 1938S- 
1950D-$14.50. Dates 

Each, Bryson Inc., 612B 
hio 43605. 


40 PAGE U. S. and Canada illustrated 
coin list 10c. Stoney, 260 Washington, Bos- 
ton, Massachusetts 02108. 


including 
10 “s” 


ig Each, 1939S-$1.25; 1938D- 
1939D-$5.00; 
isted 20c 


100 INDIAN and Lincoln Cents, 1920s" 
and Older, $5.00. Wesley Rood. West Union 
. Towa 52175. 


SEVEN Different Liberty Nickels—$2. 00. 
aes 200 Baker Bldg.. Minneapolis 


10 MEXICAN coins $1.00, Mexico’s com- 
memorative Olympic coin $2.99, Box 1563, 
ae Pass, Texas 78852, 


INCOLN: 1955-S, Only 25c, Be in, 
11004 Nona, East 125th, North Miami, 
Florida 331 


TEN Indianheads $3.10; Eve. v- Nickels 
Lee 50; Eagle Cent $3.50; Listing! Nelson, 
346-R, Rye, New York 10580. 


1924S LINCOLN Plus Catalog 50c. Dis- 
counts, fastest service. Martin's, 36-5 East 
Broadway, Tucson. Arizona 85701. 


TRUNKFULL 25.000 _Indian-Lincoln 
cents from the 1920's and older, mixed 

rabbag” style, 160-810. Sample bar, of 
2682.00. C. Fischer, 743, En- 
cino, Gali 6. 


52 STAMP COLLECTING 


WORLDWIDE „mixture. 250 unpicked 

stamps Premiums. bonus coupons. 

approvals “Gictuded, White Box 25208:PP, 
jli: diana 46226. 


EXTRAORDINARY" Set Free! Re- 
guest Approvals, Gorliz, 1915CS, Naples, 


lorida 33940. 


“FREE Miami Beach. Las Vegas, Vaca- 
tions with small purchase. Information 
(refundable). Proctor, Box 46-PS, 

le, Mich: gan 4 48220. 


SURPRISE Collection! Exotic mint Brit- 
ish Colonials absolutely free with approv- 
iking, G: 5, N.Y. 


"RARE Stamp Frec. Also new packet 
Aden to Urandi, with Kennedy Triangles. 
Space, Sports, Ships. Dogs. Cats, Rep- 
tiles. plus others. All Free. Send 10c for 
mailing. Empire Stamp Co., Toronto, Can. 


225 STAMPS For only 10c! This mam- 
moth value includes Airmails, Pictorials; 
stamps from strange Countries cataloging 
up to 25c each! Also Approvals, Mystic 
Stamp Company, Camden 55, N.Y. 


RUSSIA High-Value Collection. 32 differ- 
ent Russia—some over 50 years old! Com- 
memoratives. Czarist Issues, Airmails. Cat- 
alog price $2.99. Special Get-Acquainted 
Offer—all for only 10c! H. E. Harris, Dept. 


GG-6, Boston, Mass. 02117. 


1500 FOREIGN $1.00, 5000 $3.00. 5000 
USA commemoratives, revenues, airs, pres- 
identials, 19th century, high values $3.00. 
50 USA revenues $1.00. No approvals. 
Mere. 5321 Fleming. Richmond, Cali- 
‘ornia. 


GIANT Stamp Collection including: As- 
tronauts, Satellites. Moonrockets, Boy 
Scout issue. complete U.N. Set, recent 
Olympic and Sport issues from many 
countries. etc.. Plus Big Stamp Dictionary 
and Ap] provals. Everything. Ae Stampex, 
Box ne TEP. White Plains. 


ONE Cent a Stamp. Write for a jumbo 
book of foreign stamps at Ic each, mount- 
ed in Scott order. Bullot Philatelics. 6815 
Bay Parkway. Brooklyn, New York 11204. 


EXPLOSIVE Near East always in the 
news. We are offering a nice collection of 
stamps from--Israel. Egypt. Jordan. Sy- 
ria. Iraq, etc. for only 10c to approval 
applicants. Clark Stamps, Dept, 58C, Mus- 
kegon. Michigan 49444. 


ABSOLUTELY Free 25 Different United 
States Commemoratives When Requesting 
United States Approvals. K & B, Box 70, 
Brooklyn. New York 11223. 


NEW Issues — Free Weekly illustrated 
list. Brooks. 2601-P Avenue “U”, Brooklyn 
29, New York. 


NUDES set (4)—Unusual Approvals 10c. 
Atlas, Plainfield. Racine, Wisconsin. 


United States commemorative collec- 
tion containing 33 different—10c. Approv- 
als, hite. 516-W Avenue L, Brooklyn 
30. New York. __ 


80 DIFFERENT U. S. Stamps. Includes 
1943 Flag Stamp of occupied Nations. Only 
25c. Approvals included. Willett Co.. Box 
338-¥, Yorktown Heights, N.Y. 10598. 


ONE Pound Value Geo. VI Bermuda. 
Plus 100 worldwide—10c, approvals. Ste- 
yu Bar 105B. Homecrest Sta.. Brooklyn 


AMAZING Offer! 200 U.S. Stamps—in- 
cluding commemoratives, airmails. high 
denominations to $1.00--only 10c to Ap- 
proval Applicants!! Illustrated Bargain 
Lists free. Mystic Stamp Co., Dept. 5: 
Camden, New York. 


U.S. Mint Specials! Flag Set Complete. 
$1.00; ic. 2c. 3c Famous Americans (21 
different), $1.00. Free list. Brooks, 2601 
Avenue “U.” Brooklyn 29, N. Y. 


BEAUTIFUL Topical Collection — In- 
cludes Olympic sports stamps, wild ani- 
olor triangles, colorful birds. 
stamps. Poland kitten stamp. 


and others. 10c with approvals. Sunny 
Stamps. Dept. =58-A, Fruitport. Michi- 
gan 49415. 


AMERICANS on Foreign Stamps- s- -Pres- 
idents Kennedy. Roosevelt, Lincoln. U.S. 
Spaceman. Princess Grace & Others. 10c 
with approvals. Roseland Stamps, Dept. 
58. Spring Lake. Michigan 49456. 


NEW African Stamp Collection — in- 
cluding Burundi, Guinea, Mali, Rwanda, 
Togo and others. A colorful addition to 
your collection. 10c with approvals. Capi- 
tal Stamps. Dept. =58B, Ferrysburg. 
Michigan 49409. 


50 YEARS Old, fifteen different [Gaited 
States. over fifty years old—l0c w ap- 
provals. Jaxon, Box 145- rockin New 
York 11230. 


WOW! 110 All Different Germany 10c. 
Commemoratives. Airmails, High Values, 
Big catalog. bargain lists also. fine stamps 
from our approval service, which you may 
return without purchases and cancel ser- 
vice at any time. qamrovi ptam: Dept. 
AUBPS. Jamestown. N.Y. | 147 


FREE 100 World Wide Stamps when 
requesting Mint Pictorial Approvals. Dept. 
PS, K & B Stamp Co., Box 70, Brooklyn, 
New York 11223. 


WOW! 1,000 Different Worldwide-Valued 
over $20.00 only $1.00 with quality approv- 
als. Universal, Box 6. Kenosha 6, Wiscon- 
sin . 


EXCEPTIONAL 125 different, catalog- 
ing $3.00. Include triangles, commemora- 
tives. 10c approvals. Reeves, Box 597P. 
Miami, Florida 33137. 


TRIANGLES Galore! Three beautiful 
sets of triangles plus 105 different includ- 
ing colorful age ictorials, Send only 
1 y. Also, lection building Sete 
and-single See Shaw Stamp Com- 
pany, Dept 101, Drawer E, Montevallo, 
Alabama 35115. 


U.S. STAMPS On Approval. Many find 
our selections more appealing. We think 
you will, too. Beginning or advanced adults 
only, please. Engle, Box 8S, Lowell, Michi- 
gan 49331 


FREE! Big Bargain Catalog- New Edi- 
tion i paving. thousands of bargains includ- 
ing U.S. & „A .stamps, packets. albums, 
accessories and supplies, Also, fine stamps 
from our approval service which you may 
return without purchases and cancel ser- 
vice at any time. Jamestown Stamp, Dept. 
14 


E68PS. Jamestown, N.Y. 
PENNY Approvals! Regardless Cata- 
logue! Kloster 4164--52nd Ct., San Diego, 


California 92105. 

RARE old U.S.. Famous Americans, 
Flags. Commemoratives with approvals. 
Gift to Buyers, 10c mailing, Metropolitan 
Stamps, Box 312 SIC, Jackson Heights, 
New York 11372. 


“2c, 3c APPROVALS. Other bargains. 
March, Box 22092, Memphis, Tenn. 38122, 


` 500 DIFFERENT Stamps $1.00 with ap- 
provals, Smith. 508U Brooks, College Sta- 
tion. Texas 77840, 


100 OLD U.S. Stamps between 1861 and 
1935 $1.00, Rousch Stamps, 51 Chestnut, 
Mansfield, Ohio 44903. 


50 DIFFERENT Old U.S. Revenue 
Stamps 50c. Winchester Stamps, Box 1592, 
Mansfeld, Ohio 44907. 


U. S. BARGAIN: 50 different 10c_ with 
beautiful world-wide approvals. Stamp 
Center, Kennebunk, Maine 0404: 


RUSSIAN space. “set 10c. Russian “A= 
provals, _topicals, Snedco, Waldwick, N.J. 


40.000 DIFFERENT, Amazing new plan 
puie your collection systematically, coun- 
try by country. As low as 50c weekly. 
Ware, Monroe 70, Connecticut. 


INVERTED Error" Dag Hammar- 
skjold, 5c with soprouals: Belmont Stamp 
Washington, D.C. 2 


5 MILLION Foreign Stamps 2c each! 
on. for gigantic approvals! ABC. Box 
(000-PS, San Fran California 94101, 


"NEW Paintings Only 5c With Ap- 
provals, Wijim, Hooksett, N. H. “93108. 


SPACE, Flowers, E Paintings, Miniature 
Sheet, other issues cataloging $10.00, 25c 
with approvals, Finder, 455 Williams, Pa- 
cific, Missouri 63069. 

2c 


2.000.000 STAMPS, 150 Countries, 
Each. Belden, Box 175, Dearborn, Michi- 
gan 48121. 


500 FINE Mixed Canada, 15c. ‘‘Nickerk", 
Box 573-PS, Barrie. Ontario. Canada. 


FREE Surprise collection sent with ap- 
Promi Jay, 1784 Union, San Francisco, 


TWO Complete mint sets 5c. Approvals. 
Hamilton, 7150 Cyril, Chicago OC-6, Mi- 
nois 60649. _ 


RWANDA--90 Different mint pictorials, 
$1.00. Approvals. Royal “Stamps”, Ta- 
maqua, Penna. 18252. 


FREE!! 108 U.S.A. stamps. Request ap- 
provals. Horace Gatewood, Winston- 
Salem, N.C. 27102. 


FREE: United States Stamp Price List. 
Richards. Box 3 323A, North Miami, Fla. 33161. 


FREE: 30 Different United States Com- 
memoratives. Approvals Included. Shelron, 
Box 547K, North Miami, Fla. 33161. 


U.S, APPROVALS. Low prices. Ea Ee 
2221 Romine Ave., Pittsburgh, Pa. 15226. 


COLLECTION, 222 Different: 10c. Ap- 
provals. Stamp Farm 7826, Oxford, Wis- 
consin 53952. 


MYSTERY bag stamp collection only 
10c. Hill Co., Defiance, Ohio. 


000 FINE Mixed United States Stamps 


1 
25c. Wright's, Box 2122, Hagerstown, 
Maryland 21740. 
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53 OLD STAMPS WANTED 


I PAY $250 each for 1924 Ic 
Frankly A stamps, JOA, gga e 
($2,500 unt is for ffiustrated 
folders showing be, g prices paid for 
old stamps, coins. collections. Vincent, 
85PS, Bronx, New York 10458. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


POLICE — Fire — Aircraft — Marine 


teed! Free catalog. Salch Co., 
‘Woodsboro PS, Texas 78393. 


33c TUBES, & TV! Free List. 
Cornell, 4217-S versity. San Diego 5, 
California, 


POLICE Radio. Hear all police calls, 
taxis, ambu- 


ree 
NovaTech, Dept. Redondo 


3 337, 
Bench 90278. 


GOVERNMENT surplus _ electronics, 
gadgeteers illustrated catalog 25c. Meshna, 
Nahant, Mass. 01908. 


TRANSISTORIZED converter kit: Re- 
ceive police, Fire: 30-50 or 100-200 MC. 
With perforated board $5.00; With etched 
board $7.50. Instructions included. Crystal 
controlled, Crystal $2.50, Meshna, North 
Reading. Mass. 01864. 


“FIX Your Transistor Radio"—Explains 
how anyone can repair modern radios. 
$1.00. Lectrix, P.O. Box 106, Guilford. 
Conn, 06437. 


“NEW, precision Drake SW-4 Receiver. 
Finest for U.S. broadcast and foreign 
short wave. Accessory bonus with pur- 
chase. Free brochure. Howard Alan In- 
dustries, 8920 Niles Center Road, Skokie. 
Illinois 60076." 


STEREO Tapes. Save 30% and up: no 
membership or fees required; postpaid 
here U.S.A. Free 70-page ctas. Wi We 


anywi 

discount batteries, recorders, tape/acces. 

sories. Beware of slogans, “not undersold,”” 

as the discount information you 1 supply 

our competitor is invariably 

mhs factory. Saxitone, 1776 Colum ia Road, 
N. W., Washington. D. C. 20009. 


!!RECORDS. $25.00, 20-LPS; $5.00, 
30-45RPM. 129 Carol Avenue, Aberdeen, 
Maryland 21001. 


57 MUSICAL INSTRUMENTS 


ATTRACTIVE Wall Poster Chord Charts 
for Keyboard and Guitar plus Wholesale 
Catalog of musical instrument bargains! 
All for only $1.00! Wholesalers, Box 506- 
Q10. Franklin Park, Illinois 60131. 


EXCELSIOR Accordions and Amplifiers. 
Save 50%. Buy Direct. Factory Distributor. 
Terms. Trades. Free Catalog. Excelsior, 
3147 North Luna, Chicago 60641. 


30% DISCOUNT on any Name Brand 
musical instrument. Write for our low 
price. Freeport Music, 127 Sunrise High- 
way. Freeport, New York 11520. 


ACCORDIONS. Guitars, Band Instru- 
ments! Save to 50%. Famous makes. Easi- 
est terms. Trades accepted, Free home 
trial. Free discount catalog. Mention in- 
strument. International Music Mart, 
5535-P Belmont, Chicago 60641. 


MAKE Guitars for pleasure or profit. 
Largest assortments woods and accessories. 


| Easy to make—instructions available. Free 


catalog. International Violin Co., PS414 


E. Baltimore | St.. Baltimore, Md. 
REBUILD A Player Riano! we from 
Vestal Press, Vestal 8, N. Y., 1: 


GUITAR, Banjo Making, books, plans, 
wood, necks, tools, List 20c. Wildwood. 510 
East lith Street, New York, N. Y. 10009. 


oS papa poe Experimenters, Kits, Parts 
Catalog. Lectronixs, Box 42, Madison 
Heights, Mich. 48071. 


55 HI-FI, STEREO, 
ELECTRONICS 


SLEEP-LEARNING Kits—endless tapes, 


timers, complete outfits. Catalog free. 
SLRA, Box 24-SB, Olympia, Washington. 
TAPE recorders, Hi-Fi components. 
Sleep Learning Equi ment tapes. Unusual 
values. Free Catalo Dressner, 1523A 
Jericho Tpke., New Sayde Park 1, New 
York. 

HOBBYISTS, Experimenters, Amateur 
Scientists, Students Construction 


Plans—All complete including drawings, 
schematics, parts lists, prices, parts sources 
Laser—Build your own coherent-light 
optical laser, Operates in the pure mode, 
in the visible light range—$6.00 . . . Diode 
Laser—invisible light (i Gnfrared) ` can be 
continuously modu] . Radar 
—Build your own ‘ultrasonic Gopplés radar. 
Detect motion of people, automobiles, even 
falling rain drops. Transistorized, uses 
standard small 9-volt battery—$4.00 
= send 25c on or stamps for compléte 
talog Technical Writers Grou 
Box 3004, State College Station, Raleig 
N.C. 27607. 


ELECTRIC Guitars, amplifiers, whole- 
sale. Free catalog. Carvin, PSM, Covina, 
California 91722. 


MUSIC Boxes, nickelodeons, circus or- 
gans. Fascinating antique musicmakers! 
Free catalog. Hathaway & Bowers, Dept. 
AO, Santa Fe Springs, Cal. 90670. 


BANJO Kits. Parts list. Sweeney Banjo, 
Box 5104, Long Beach, 90805. 


58 SONG WRITERS 


DEMO Records wanted for New Label. 
Enclose Postage. Olenik Records, Mount 
Morris, Mich. 48458. 


POEMS, Songs Wanted For New Hit 
Songs and Recordings by America’s Most 
Popular Studio, Tin Pan Alley, 1650-PS 

Broadway, New York 10019. 


POEMS set to music, Songs recorded. 
Send poems, songs. Crown Music, 49-P 
West 32, New York 10001. 


LYRIC Writers! Write songs with Nash- 
ville hit writers who get records by 
Nashville artists. Write: Globe, 420 Broa 
Nashville, Tenn, 37203. 


59 IMPORT - EXPORT 


TIRED working for boss? Send for bro- 
chure, ‘How to start own business." 
Dameron. 534 N. Main, New Castle, In- 
diana 43762. 


= order No Investment in prod- 
ucts!" Free catalog! Methods, 1935 FD, 
Lafayette Hill, Pennsylvania 19444. 


YOU Can Make Extra Money Selling 
Hose-Post, New, Fante Lawn and Gar- 
Works Where A 


. Dept. P-6, 101 N. Main 
St., Greensburg, Pa. 15601. 


SPARE Time Cash—Sell Advertising 
Book Matches—every business a prospect— 
no investment—no experience needed to 
build steady repeat business. Daily Cash 
commission in advance, Write today—We'll 
send your sure-fire selling kit by iy 
mau. Dept. PX668 Superior Matce! 

7530 S. Greenwood, Chicago, nis 0819: 


SECRETS! Mail Order Success. Inter- 
nationally famous expert reveals how to 
make home business fortunes. Beginners: 
Get free copy ‘‘Make Money By Mail.” Dis- 
closes free advertising. profitable products. 
Mailco, 1554 Sepulveda, Dept. B696, Los 
Angeles 90025. 


FREE book ‘Wholesaling For Profit” 
puts you in New Home Business. Direct 
Mail—Drop Ship Program brings you or- 
ders. SMC, 7630SSF, Gloria Avenue, Van 
Nuys, California 91406. 


TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 
Rockbottom prices, Closeouts, bankrupts. 
Dropship merchandise. Automobiles. World- 
wide imports. Hongkong clothes, Free de- 
tails. International Buyers, Box 4633-PS2, 
Colorado Springs, Colorado 80909. 


$100.00 WEEKLY spare room. Raise red- 
worms odorless, soiless mayi Charlie Mor- 
gan, Box 116-C Bushnell, Florida 33513. 


EARN Morey raising fishworms for us. 
Kae Oakhaven-42, Cedar Hill, Texas, 


AMAZING New Home Business!!! Make 
Custom carrying cases for photographers, 
musicians. salesmen, 1001 others. Mail 
plan brings big profit orders. Materials, 
instruction — everything supplied. Free 
Details. CCSC. 7630CSF, Gloria Ave., Van 
Nuys, California 91406. 


FREE Literature — Make Big Money 
Relsing Fishworms and Crickets, Carter 
Farm. Plains, Georgia. 


VENDING Machine 
PS Spring G Garden, Phi 


WORLD'S aes Wrolesale ge ned 
Buy from 10.001 S.A.. European, Japa- 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own imprinted 
Catalogs. Free Details. Bargainhunters 
bs rir aa Box 730-B, Holland, Michi- 
gan 


IMPORT-Export opportunity, profitable 
world-wide, mail-order business from 
home, without capital; or travel abroad. 
We ship proven plan, for no risk examina- 
tion. Experience unnecessary, Free details. 
Mellinger, Dept. B696, Los Angeles 90025. 


CLIP Newspaper items. $1.00-$5.00 each. 
Details free. Walter, Box 1360-SA, Erie, 
enna. 


‘atalog. oe 523 
Pa. 19) 


SCOTCH Recording Tapes. Tape Re- 
corders. Catalog 10c. Tower, Lafayette Hill, 
Pennsylvania 19444. 


BIGGEST Japanese (5,000 pages, $20.00) 
+ European (2.500 pages. $10.00) monthly 
Wholesale catalogs! Forty pages. $2.00. 


HOME Electronics Course only $26.95. 
Free literature. Edu-Kits, Department 
689A Hewlett, New York 11557. 


TAPE recorder sale. Bima new, fatio: 


monwealth Avenue, Boston. Mass. 02215. 


LO! ‘AKERS, Enclosures, Kits. Lit- 
erature. Factory Prices! Auratone 168, 
Chula Vista, Calif. 92011. 


56 PHONOGRAPH RECORDS, 
TAPES 


57 West 76, New York 


Millionaire—P6, 
City 10023. 


60 BUSINESS 


OPPORTUNITIES 


HOW TO BECOME AN INVENTOR 
BECOME a Capitalist Without working. 
Others have! Important facts necessary to 
all inventions, exposed for the first time. 
Price $1.00. N.Y. Research Service, 103 
Park Avenue, N.Y.. N.Y. 10017. 


GREAT Business Opportunity. Home 
Electronics Course only $26.95. Free litera- 
ture. Edu-Kits. Department 690A, Hew- 
lett. New York 11557. 


2.500 UNUSUAL Tobby. Party Records, 
Others; Free Cats "s Records, 
300 Chelsea, Louisviie. ‘Kentucky 40207. 
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FRONT aming, baby catalogs. Details 
25c. ersal, x 212PS, Stoneham. 
Mass. “arso. 


PIANO Tuning learned quickly at home. 
Tremendous field! Musical knowledge un- 
necessary. GI Approved. Information free. 
Empire School, Miami, Florida 33145. 


$200.00 DAILY in Your Mailbox! Your 
Opportunity, to Do What Mailorder Ex- 
Free Details. Associates, Box 

156-B, Holland. Michigan 49423. 


MEDICARE-Social Security. Earn top 
fees assisting clients obtain maximum ben- 
efits. National Tax School, Monsey 301RA, 
New York 10952. 


$15.00 HOURLY Profit — Own Business 
with one serviceman. Quickly learned. 
Easy to do. Tins from home. Few Hun- 


n de- 
ing, Deerfield. Tilinois. 


WANT To Make Big Mone: Fe nome 
$10.00 profit in an hour possil 
visible nendi . Make tears, holes, ‘disal 
pear from clot ig, fabrics. Steady year- 
round demand from cleaners, launcries, 
homes. Details Free. Fabricon, 1535 How- 
ard, Chicago, 60626. 


VENDING Machines—No Selling. Oper- 
ate a Route of Coin Machines and Earn 
Amazing Profits, 32-page Catalog Free. 
Parkway Machine Corporation, 715 PSB 

Ensor Street, Baltimore 2, Maryland. 


BECOME Tax consultant. Our students 
earn $1,000-$3,000 every tax season pre- 
paring returns evenings. State approved. 
National Tax School. Monsey 1-RA, New 
York 10952. 


MEN-Women! Start Money-Making 
Plastic Tamang Business at home in 
spare time. Material that costs 11c brings 
back $2.58. No canvassing or selling but 
mail orders bring in $20 a day. Write for 
full particulars free. Rush name on post- 
card to: Warner, Room CL-3-DO, 1512 Jar- 
vis, Chicago, Ill 60626. 


$$MAILORDERS$$. Your Catalog. Write 
-Specialty, 409 W. Liberty, Rome, New 
York 13440. 


$80 DAY! Selling books by mail. Com- 
plete setup, DonKar, 1914B La Cana, Ha- 
cienda Heights, California 91745. 


PERFECT husband-wife business, Learn 
Upholstery at home. Make $10 in an hour. 
Buy repair-sell for even bigger profits. 
Kits, tools, included. Free Booklet. Up- 
holstery Institute, Dept, 6311-068, Little 
Falls, New Jersey 07424. 


GENERAL ELECTRIC invites you to in- 
vestigate the unusual profit opportunities 
open to appliance servicemen with a little 
capital, in the coin-operated laundry field. 
No business experience necessary. Send 
for new brochure with information on how 
to get started, Write: General Electric Co., 

Dept. C15, B Box 1916, Louisville, Ky. 40201. 

“ADDRESSERS And Mailers needed. 
Send Stamp for information. Lindbloom 
Sales, 1508 Erie, Chicago 60622. 


EARN _ $1000.00 month operating Book- 
keeping Tax Service. Universal, Box 664-P, 
Springfield, Missouri 65801. =? 

IMPORT-Export Business Made Easy. 
Complete set up. t just 


Not instructions. 
Hermes, 152 West 42, New York City 10036. 


UNLOCK Your Future. Become profes- 
sional Locksmith by spare time home- 
study, Make up to $6 per hour. All tools, 
equipment ingluded. Facts free. Send 
name. Locksmithing Institute. pert, 1311- 
068, Little Falls, New Jersey 07424. 

MAKE MONEY AT HOME 

‘INSIDE’ Reports reveal 5 unusual, 
small businesses you can start on a ‘‘shoe- 
string,” run from your home. No door to 
door selling. Reports give ts, figures. 
case histories, how to start. Money back 
guarantee! All 5 Confidential Reports, 
Only $2.98 ppd. Your Name And Address. 
Hinson Enterprises, 2400 Dutton, Waco, 
Texas 76706. 


MAILORDER—Profitable products. drop- 


shipped, No merchandise investment. Ev- 

supplied—catalogs. ads. mailing 
fists, Gift-Guide, 340812 Motor, 87, 
Los Angeles 90034. 


WE need Ginseng growers! $3.000-$25.- 
000 annually. an buy your crop. $2.00 
brings seei mp. and information. 
Glass's Ginseng grag oe 85, Box 
1969. Springfield, Mass. 01. 


FREE “Franchise Profit Letter” tells 
how unique NFR service is helping thou- 
sands seeking profitable businesses. Write 
today, National Franchise Reports, PS- 
528, 333 N. Michigan, Chicago 60601. 


I MADE $17,000 ON ONE DEAL 
! Complete Information. 
6284-B, Marietta, Georgia 


START Home Mail Order Business. 
Cross, 1214 Lynch, St. Louis, Mis. 63118. 


$1000 MONTHLY, 25 Plans, 25c. Melotz, 
2380 West 47th-A, Denver, Colo. 80211. 


MAKE $32 From 49c piece vinyl. ee 
Edgeland, Louisville, Kentucky 40204. 


SIMONIZ WAX Job only $5.95. in 20 
minutes! Up to $17.25 profit hourly. Deal- 
fia Pa stili open. Details free, Merlite, 
114 East 32nd, Dept. Y-79A, New York 


HOMEWORK Opportunities. 100 com. 
panies begging for spare-time Homework- 
ers. Complete list, instructions, $1.25. 
Brugenheimer Pupiishers, Box 158-E51, 
Lexington, Mass. 02! 


_ EXCLUSIVE Distributor Franchise, made 
big money selling quality automotive prod- 
ucts. Many prime territories available. 
Write for free catalog and details. Clean- 
bright, Dept. 706-2202 Folin St., Bronx, 
New York 10457. 


CONCRETE Facts: Highly profitable 
home business. Experience unnecessa! 
Unlimited unique pottery designs easily 
made without moulds, Birdbaths, foun- 
tains, wishing-wells, benches, etc. Chemi- 
cal coloring formulas, marbleglazing. Free 
illustrated brochure. Hollywood Cement- 
craft, 602 Athens Street, Altadena, Cali- 
fornia 91001. 


MAIL Order Opportunities Galore! Pop- 
ular Advertiser Magazine! Sample 10c. La- 
bon Box 54386—PSJ, Los Angeles, Cali- 
fornia 90054. 

$200.00 FROM sheet 14” Plywood (Scrap) 
Details 25c. Novelties, 610 So. 24th, Elwood, 
Indiana 46036, 


WANTED! Addressers Commission 
mailers. Stamp required. Ooton Distribu- 
tors, 122-SP Duke Drive, Portsmouth, Vir- 
ginia 23703. 


START Making More money now with 
our top mail order products also better 
shine car polishes. Hand cleaner. Protec- 
tion Hand Lotion. Write: Norman Wiggs & 
Co., 1406 E. 52nd St. Los Angeles $0011. 


$60.00 DAY, Manufacturing concrete 
posts, blocks, etc. Carlane, 1803 Fremont, 
Rapid City, South | Dakota 57701. 


SELL Books By Mail, 400% Eroni, Royal, 
Box 450-M, Cleveland, Ohio 44127. 


WANTED—business or farm needing 
help. Could suggest reorganization, Orn- 
steen, DuQuoin, Ill. 62832. 


MAILORDER IMPORTS. Learn exciting 
home business. Profitable! No merchandise 
investment. Booklet $1.00. Satisfaction 
guaranteed. S&S Enterprises, Dept, 505- 
PS6, Kaneohe, Hawaii 96744. 


FREE report, ‘40 Ways To Make Money 
At Home.” Immediate earnings! Wyman, 
A- 220, Congress, New York 10920. 

DRAFTSMEN! Operate Own DRAFTING 
SERVICE; Full, Part Time; Experience 
Unnecessary; Details: Robert's Drafting, 
1741 Circle Road. Baltimore, Md. 21204. 


$10 WEEKLY—Home spare time. Sim- 
plified mail bookkeeping. Immediate in- 
come—easy! Auditax, 34741D, Los An- 
geles 90034. 


IMMEDIATE Income collecting delin- 
quent accounts by Mail. Associates, Box 
2023, Des Moines, Iowa 50310. 


FORTUNES in FORMULAS. Free De- 
tails. Reports, Box 9736-C, San Diego, 
Calif. 92109. 


EARN 18%. Safe, positive control, De: 
tails $10. Char-Bon, 2515 North Cham- 
bliss Street, Alexandria, Va 22311. 


REPAIR Typewriters at Home! Inexpen- 
sive Course quickly trains you for $6.50 
hourly. Write: Athay, Tarentum, Penns; 
vania 15084. 


SPARE Time Cash—Sell Advertising 
Book Matches—every business a prospect— 
no investment—no experience needed to 
build steady repeat business. Daily Cash 
commission in advance. Write today—We'll 
send your sure-fire selling kit by. peiura: 
mail, Dept. PA668 Superior Match 
7530 S. Greenwood, Chicago, Illinois e0615: 


EARN Up To $2.40 Hour! Assemble Our 
Products. Supplies Furnished! United, Box 
55392-U, Indianapolis, Indiana 46205. 


MAKE $12.00 profit each dozen assem- 
bmg Belts. Details: Send Stamp. Redi- 
kut’ S, Loganville 41, W 4l, Wisconsin. 


RAISE Rabbits for us on $500 month 
pau: Free details. White's Rabbitry, Mt. 
Vernon, , Ohio 43050. 


FREE facts and descriptive bulletin, Be 
an Air Conditioning, Refrigeration, and 
Heating serviceman. High pay, jobs open 
everywhere, operate your own service busi- 
ness, no school or correspondence neces- 
sary. Write Doolin Trouble Shooter, 2016 
Canton, Dallas, Texas. 


FREE Literature Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-11, Plains, Ga. 


CLIP Newspaper items, $1.00-$5.00 each. 
Details free. » Walter, Box 1360-S, Erie, Pa. 


56 ACTIVE Franchise Opportunities 
available all over USA. Brochure details 
56 Franchise chances for you to have your 
own business tied with successful National 
Companies, Send name, address to 
Stewart, 1085 Walnut, Des Plaines, Illi- 
nois 60016, 
MONEY—SPARE TIME OPPORTUNITY 

WE PAY CASH FOR NOTHING 
but your inions, written from home, 
about samples of our clients’ products. 
Nothing to sell, canvass or learn. No 
Skills, No Experience. Just honesty, De- 
tails from: Research 669, Mineola, N. Y. 
11501, Dept. CF-21, 1J. 


HOW to Make Money Writing Short 
Paragraphs! No tedious study! I tell you 
what to write, where and how to sell, and 
supply lists of editors buying from begin- 
ners. Small checks can add up to worth- 
re extra income. Write to sell, right 

Send for free facts. Barrett, Dept. 
Ces-pit 6216 N No. Cla: Clark, Chicago 60626. 

FREE. 206 Easy ways to make money 
taking orders for exciting new products— 
spare time, Send name, age. for 5 months 
free subscription. Opportunity Magazine, 
850 N. Dearborn, Dept. 18-FM, Chicag 


MAKE $46 From Square Foot Plywood: 
Jigsaw or Bandsaw necessary. Free De- 
tails. Wooderd, Bridgewater, Mass 02324. 


HOMEWORK, mailing circulars, salary! 
Free details! Cam Company, Dept, 155- 
KR, Verona, N. J. 07044. 


250.000 NEW MOTHERS EVERY MONTH! 
BONANZA for Bronzed Baby Shoes! $50.00 
a day profit. No investment, no inventory. 
Pull or spare time. Exciting details Free. 
Sentimental, 1919 Memory Lane, Dept. 9F, 
Columbus, Ohio 43209. 


61 MONEYMAKING 


OPPORTUNITIES 
A FRANCHISE, WATERPROOFING 
BUSINESS. 

Two basements a week and you earn 
$10,000.00 a year. Part time or full time. 
Operate from home. A lifetime opportuni- 
ty to keep your present job and work this 
business part-time. If you Spend Kra 
hours waterproofing two 1000 sq. 
ments a week, you earn 200.00 or 
$10,000.00 a year. This is $10,000.00 that 
you will earn, plus your regular income. 
Investment of $2.000.00 includes inventory. 
advertising and exclusive territory. You 
must have the money in order to be 
considered. Write: H. W. Cairns, Presi- 
dent, Rox Products Co., Dept. P.S., De- 
troit, Mich. 48227. 


WANT To Win A Contest? Write: 
Prizewinner, Box 11569, St. Petersburg, 


Florida 33733. 


BIG profits in becoming a supplier to 
Major maung through electroplating 
small parts and metalizing non-metallics. 
Write for free particulars: Mason, Room 
CM-3-DO, 1512 Jarvis, Chicago, Ill. "60626. 


BIG profits in mail order. Details free. 
Knowledge, 30K West Washington, Chi- 
cago 60502. 


LEARN To Fix Typewriters. Desperate 
shortage trained men. Hundreds needed. 
Make up to $25 in one hour. Learn at 
home in spare time. Industry Approved 
course. Facts free. Send name. Typewriter 
Repair School. Dept. 3311-068, Little Falls, 
New Jersey 07424. 


LEARN the secrets of repairing junk 
batteries. ‘Fabulous Profits’ at home. 
Batteryman, Palm Desert, Calif. 92260, 


BECOME Notary Public! Free Particu- 


lars. Stationers Exchange, 405-S, Richardt, 
Evansville, Indiana 47711. 
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Magazines — Samples — Cat- 
30c. Rorick 


RECEIVE 
sopa aes. Get Listed, x 
lers, Pleasant Plain, Ohio 45162. 


ere On any, Subject devel- 
oped by Research Specialist. Beasley, 
867B, Richmond, Virginia 23207. 


a franchised business! Learn who 


nd $1.00 today to 
National Fr: ise , SP-528, 333 
North Michigan, Chicago 60601. 

BE Your Own Boss! Maximum profits, 
minimum investment. Mini-Signs, 55, 
Baldwin, New York 11510. 


eaer Valuable Booklet Containing 1200 


moneymaking ope tunities. In- 

ternational, 6117P South Kingston, Tulsa, 
Oklahoma 74135. 

SELL Your Photos. port tells How, 


Where. Color Slide ‘tar keen, Only $1.00. 
J.D. Payne & Co., Dept. B6, Box 58246, 
Houston, Texas 77058. 


‘ARN money repairing alt household 
electrical M ES gyro Send $1.00 for Know- 
How rep: instructions. Electric, 3853 
Charter Oak Road, Virginia Beach, Vir- 
ginia 23452. 


HOW To Make Money With Everyday 
Coins and Stamps. Free Details. Hyltin 
Company, P.O. Box 1385, Austin, Texas 


“HURRY! Over $5,000.00 possible with- 
in 6 months, Total investment less than 
7.00. Details $1.00. Refundable. Brighton 
‘ompany, Dept. PS, . Box 56, Kirk- 
nd, Washington 9803. 


FANTASTIC!! 500,000!! $1.00 puts you 

n highly profitable mail order business. 

foney back guarantee. Marmir, 1566 Sher- 
man, Evanston, Illinois 60202. 


HOME Addressers Beier $100.00 week- 


ly ible, addressing! List of firms 
ling addressers, $1. Smith's, Box 
2469-PS6, Newark, New Jersey 071 
62 EMPLOYMENT 
INFORMATION 


FOREIGN and USA job opportunities 
available now. Construction, all trades. 
Earnings $2,000.00 monthly. Paid Ove! 


time, liave bonuses. Write: Üniversal Em- 
ployment B-4, Woodbridge, Connecticut. 


BOOMING duals poe travel allow- 

et Yi jobs, Adventure. 
fandbook. describing allowances, 
entry requirements, advantages, oppor- 
tunities $1.00. Buckeye, Box 1032FF, Fair- 
born, Ohio 45324. 


AUSTRALIA: Remailing, Souvenirs. 
Special assignments, Business representa- 
tion, Professional services, Box 38, North- 
bridge, N. . Australia. 


AUSTRALIA Wants You! Government 
Assisted Passage. Unlimited Opportunities. 
Latest Government Information K 
Austco, a 3623-F, Long Beach, Cali- 
fornia 9 


FOREIGN Employment, Construction, 
other work projects. Good paying overseas 
jobs with extras, travel expenses. Write 
only: i Service Bureau. Dept. PS, 
Bradenton Beach, Florida 33510. 


OVERSEAS Jobs—Europe, South Amer- 
ica, Australia, Far East, etc. 2000 open- 
Cons e Office, Engi- 

neering, Sales, 


etc. $400 to $2,500 month. 
paid. Free Information. Write: 
International Airport, Box 
536-P, Miami Florida 33148, 


63 SPECIAL SERVICES 


GOVERNMENT Information most sub- 
jects. We find. $1.00 minimum. Research 
quotations furnished. H. May, 9948 Char- 
lotte, Kansas City, Missouri 64131, 


INFORMATION On Anything. Ferguson 
Research Specialists, 83-45 Vietor Ave., 
Elmhurst, N.Y. 11373. 


PROFESSIONAL translation, English— 
Japanese, vice versa. Details free. Ohga, 
ARK-28, Sigakenkusatu, Japan. 


66 AGENTS WANTED 


$1.40 PROFIT Selling $2.00 Metal Name- 
piatos ck aate, Cumberland, Monticello, 
e 


YOUR Own business—Suit ver- 
65c; Mackinaws 35c; eee, RX 
Ladies’ Coats 30c; Dresses 15c. Enormous 
profits. Catalog Free. Nathan SBortnory As- 
sociates, 2109-J Roosevelt Road, Chicago 


EVERY man a prospect. Refundable sales 
a ote, ses show! 1 belt. ; a 
ps, apels, 
{dentifcation t badges, individualized with 
customer's name and emblems. Cap Badges | mal 
for trucking, bus, taxi, police, firemen, 
postal, letter carriers and heavy construc- 
tion emblems. Choice 3000 emblems. Hook- 
Fast, Box 1088-PS, Providence, R.I. 


MAKE $50.00 daily selling air-operated 
vacuum cleaners to service stations. Free 
details. Inka Industries, 2405 Crocker, 
Houston, Texas 77006. 


JOTaniEE Your Own Business, Low 
Prices On Used Clothing, Shoes, House- 
hold Goods. Unlimited Profits. Free Cata- 
log. Northwestern Distributors, Eir? North 
Western Avenue, Chicago, Illinois 60647. 


67 SALESMEN—DISTRIBUTORS 
WANTED 


“SELL Advertising Ball Pens—S; 
ties—Calendars. Kit $1.00, Refund 
Order. Or Free Details. Fleminj 
Cottage Grove, Chicago 60637." 


HOUSEHOLD and food products route. 
$25.00 or more ceur rofit. Larger repeat 
orders. Man, wo! 1, part time. Mc- 
Ness, Freeport a, Tinos 61032. 


ial- 
First 
6535-PS 


EARN BIG MONEY Soliciting Delin- 
Gene: 


ts. Com- 
pany, 304-B Pickwick Building, 
Mo, 64106. 


REMAILING SERVICE 


SURPRISE Friends, Canada’s Capital 
Box 7083, Ottawa 7, Ontario. Remails 


HONOLULU, Hawaii remails $1. Er 
ly rates. 


rates. Associates, Box 
34, Ewa Beach, Hawaii 96706. 


LOS SS Hollywood, Boverey 
Hills 25c. A&H, Box 4333, Inglew 
Calif. 90302. 


MIAMI remails 25c. Monthl: 
me Box 1266, Boral Gables, 


SOUTH America Registered re-airmails 
$1.00 Confidential. Leon, Box 360, Guaya- 
quil, Ecuador. 


ILS—25c—$3.00 


rates. PS 
Florida 


PHILADELPHIA _ remails 25c. $3.0 
ge Valdawn, P.O. Box 16805, Pills 
a. 


RECEIVING-Forwarding. $3 monthly. 
Hedgpeth, 406-PS, South Second, Alham- 
bra, Calif. 91802. 


REMAILS 25c. Monthly $3.00, Free de- 
tails. Nationwide Research, 4808 W. Wash- 
ington Blvd., Los Angeles, Calif. 90016, 


GEORGIA Remails. Your secret ad- 
Gross Entersull, Box 188S, Forsyth, Ga. 


ATLANTA remails 25c, Moty Gos 
Daytona (PS568), Box 8087, Atlant 
gia 30306. 


69 CONTESTS 


WIN Contests. Copyrighted manuscript 
reveals resultful procedures. Write now: 
Free details. Jackson, Box 7224-P, Jack- 
sonville. Fla. 32210. 


70 AUTHOR'S SERVICE 


FREE Selli A obese Office Supplies, 
Furniture & pment. Oseco, 15-PS 
North Jefferson, cago, Illinois 60606. 


YOUR free copy of World's biggest Sales 
Magazine tells you how and where to make 
more money on your own in selling. Write 
Specialty Salesman Magazine, Desk 6B, 
307 North Michigan, Chicago 60601. 


MAKE extra $25 to $75 spare time! Take 
orders for double air cushion Bronson 
Shoes. Amazing comfort. Terrific men’s, 
women's line for dress, work, play. Hi 
est commissions, Shoes for yourself. Bi 
outfit Free. Write: Bronson, Dept. 654, 
Minneapolis, Minnesota 55408. 


SELL Advertising book matches. Write 
us today; we put you in business by return 
mail, handling complete line ad book 
matches in demand by every business 
right in your town! No investment; every- 
thing furnished free! Top commissions 
daily! Superior Match, Dept, P-668, 7530 
S. Greenwood, Chicago, Ill. 60619. 


EARN Big Commission Full or Part 
Time. Show America’s largest line Low 
Priced Business Printing and Advertising 
Specialties Plus calendars in season. No 
experience. No investment. No collections 
or deliveries. On-the-spot commissions. 
Big Free Sales Kit samples hundred items 
used daily by businessmen. Merchandise 
bonuses for you. Free gifts for customers. 
Build profitable repeat business, Start 
now. National Press, Dept. 807, North Chi- 
cago, Ill. 60064 


WANT Your Book Published? Learn how 
we publish, advertise, promote, distribute. 
Many successes. Free booklet PS, Vantage, 
120 West 31, New York. 


72 EDUCATION & 


INSTRUCTION 
SPEED Reading! Secrets, techniques of 
expensive courses explained, only 186. 
, 5731 


Send check/money order to: 
Alondra, Goleta, Calif. 93017. 


“LEARN Computer Programming at 


home. Special introductory course for 

only $10.00. = rapier Programming In- 

nia 9006 por © Angeles, Califor- 
a 9006: 


B. SC. ENGINEERING. MANAGEMENT 
—Correspondence Course Prospects $1. 
Canadian Institute of Science & Technol- 
ogy, 263 B Adelaide St. W., Toronto. 


MISSOURI Auction School, GI Ap- 
proved. Free ere 1330-05 Linwood, 


Kansas City, Mo. 641 


BOOKKEEPERS — Operate Your Own 
*‘Dollar-A-Week"’ System. Ellis, Box 203, 
Cedar Grove, North Carolina. 


FREE, 206 Easy Ways to make money 
taking orders for exciting new products— 
spare time. Send name, age, for § months 
free subscription. Opportunity Magazine, 
850 N. Dearborn, Dept. 18-FS, Chicago. 


LOCATING Service! Any Item, Product. 
Jake Barraco, 478-B Gardner, South 
Beloit, Illinois 61080. 


64 ENGINEERING & 
PROFESSIONAL SERVICES 


RESEARCH by a 
Box 556, Inglewood, 


208 | POPULAR SCIENCE 


rofessional. Jeltema, 
California 90307. 


SELL Hertel Bibles—Part Time. Finest 
reference Bible available. Demonstrator 
and supplies furnished. Excellent gomis 


sions. Write: International Baok: Dept. P. 
Box 118. Wichita, Kansas 6721 
LONG needed invention. Want man con- 


tact service stations. Part time, Big earn- 
ings. Write: Cyclo Mfg., 3816 Dahlia. 
Dept. 133, Denver, Colo. 


PIANO Tuning quickly learned with home 
study course. Diploma granted. American 
Tuning School, Gilroy, Calif. 95020. 


DEVELOP Mind Power, personality, 
memory while asleep! Free deli iais, SLRA 


Box 24-SF, Olympia, Washington. 


LEARN Auctioneering. Free Catalog. 
Reisch Auction College, Mason City 


USED Courses! Books! List 10c. Smitbs’, 
124 Marlborough, Salem, Mass. 01970. 


OPERATE Collection Agency ‘“‘Little 
Gold Mine!” Franklin Credit, Roanoke, 
Virginia 24004. 


LEARN Civil and criminal investigation 
at home, Earn steady, good pay. State age. 
Institute epee Science, 1 Sunnyside, 
Dept. 336, Chicago, Illinois 60640. 


FCC First Class License in six weeks— 
nation’s highest success rate—approved 
for Veterans Training, Write Eikins Insti- 
wey. 2603A Inwood Road, Dallas, Tex. 


EARN as you learn, camera repair. Na- 
tional Camera Repair School offers ac- 


SIGN Painting. Fascinating System. 
Straley. 410-PS, South Western, Spring- 
field, Ohio 45506. 


80 ADVERTISING 


AGENCIES & SERVICES 


LEARN Cartooning at home. Free book 

“Key ge A Cartoon Career.” Write: Car- 

g. Box 3176-C, Colorado Springs, 
Colorado 80907. 


SIGN Painting — Instructions, Brushes, 
Equipment. Free Catalogue. Kaufmann 
Signs, Centertown, Missouri 65023. 


credited Home Study Course—instructions, 
texts, tools and practice equipment. Free 
information. Write NCRS, Dept. EE, En- 
glewood, Colorado, today. 


COMPLETE Your High School at home 
in spare time with 71-year-old school. 
‘Texts furnished. No classes. Diploma. In- 
formation booklet free. American School, 
Dept. XA46, Drexel at 58th, Chicago, Illi- 
nois 60637. 


BE A Real Estate Broker. Insure securi- 
ty for gomir and your family. Study at 
home. Prepare for state examination. Write 
for Free Book today. Weaver School of 
Real Estate, 3519-R Broadway, Kansas 
City, Mo. 64111. 


OPERATE Restaurant or diner. Free 
booklet reveals profitable plan. Write Res- 
taurant Business School, Dept. FC-68. 
1920 Sunnyside, Chicago, Illinois 60640. 


USED Correspondence Courses and 
Books sold and rented, Money back guar- 
antee. Catalog free. (Courses bought.) Lee 
Mountain, Pisgah, Alabama 35765. 


GRAPHOANALYSIS — Learn scientific 
handwriting analysis for profit, pleasure. 
Free sample lesson, catalog reveals 


Write IGAS, In 325 Jackson, pt. 
2CS 1, Chicago 60606. on 
ELECTRONICS DEGREE by ig 


catalog. 
Hollywood, California 90027. 


SECOND Chance For High School Drop- 
outs, Get diploma at home in spare time. 
Full credit for previous schooling. No 
classes, GIVEN FREE Booklet on finishing 
High School at home. Government advice 
for drop-outs, aptitude test. Write: Acad- 
emy for Home Study, 425 S. Dearborn, 
Dept. 78-933, Chicago, Yininois 60605. 


WATCH Repairmen urgently needed. 
Learn trade aon at home. Free sample 
lesson. Chica; School. Dept. WF. Fox 
River Grove, Hiinale 60021. 


SUPERIOR Auction School. 
Top Auctioneers, Own and Instruct. 
East Cerrogordo, Decatur, Illinois 62523, 


LEARN Gunsmithing! America’s Oldest 
cone Course, V.A. Approval, 2-year 
Curriculum. Degree of Associate in Science. 
Large Shops, Modern Equipment. Compe- 
tent Staff. Recommended by leading arms 
companies. Write: Dean of Students, Trini- 
dad State Junior College, Trinidad, Colo. 


TELL About Jesus, Put On Hands, Pray. 
Tracts, 308 Sycamore, Newport News, Vir- 
ginia 23607. 


GET A British Diploma in Color, Phi- 
losophy, Biochemistry, Radionics. Home- 
opathy, 35 courses. Curricular free. Dept, 
PSM, Braintridge Forest School. ‘‘Lodge’’ 
Braintridge Forest, Balcombe, Sussex, 
England. 


FREE Bible course, Exciting! Ges. “708 
South Bragg, Monroe, N. C. 2811 


PENMANSHIP Corrector. Improve poor 
enmanship quickly. Details free. Ozment. 
jox 665-35, St. Louis, Missouri 63188. 


MINISTERIAL Extension Courses. Send 
For Entrance Examination. Soms, 887 West 
Spruce Ave., Ravenna, Ohio 44266. 


PIANO Technolo; yH — Electronic Organ 
Servicing Learned Easily At Home. GI Ap- 
roved, Free Booklet. Niles Bryant School. 
ept. S, 3631 Stockton, Sacramento, Cali- 
fornia 95820. 
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Nation's 
120 


CARTOONING, 
SIGN PAINTING 


“HOW To Make Money With Simple 
Cartoons’’—Everyone who likes to draw 
should have this book; Free. Send name. 
zip code, Cartoonists’ Exchange, 196 
Pleasant Hill, Ohio 45359. 


23 LESSON Compact Cartoon Course 
And Cartoonist’s Magazine $2.00! Tooners, 
Box 30367. Lincoln, Nebraska 68510. 


74 ART INSTRUCTION 


2 FREE ART LESSONS. Develop pro- 
fessional skills in drawing, painting. ad 
art. cartooning, TV art. Study by mail, 
at home, in spare time. Send name, ad- 
dress, and age for free booklet and 2 free 
art lessons. No obligation. Washington 
School of Art. Studio 06-010, Port Wash- 
ington, N.Y. 11050. 


ART TALENT? Make money right away. 
New procedures. Free brochure. Famous 
American Studios, Spring Park, Minne- 
sota 55384. 


76 DETECTIVES 


DETECTIVE Course. Free Information. 
Universal Detectives, Box 8180E, Universal 
City. California 91608. 


DETECTIVE Training—for free informa- 
tion write to 1917S North Kenneth Ave., 
Chicago, Illinois 60639. 


77 LOANS BY MAIL 


PAY Bills! Have cash left over. $39.65 
repays $1000 in 36 months. Write for de- 
tails. American Loan Plan, Dept. HA- 
OBO2, City National Bldg., Omaha, Ne- 
braska 68102. 


BORROW $1.205 Airmail! Repay $47 for 
36 months. State licensed. Postal Finance, 
Dept. 11-E. 200 Keeline Building, Omaha, 
Nebraska 68102. 


79 BUY IT WHOLESALE 


DRAFTING Equipment. 0.5MM Mechani- 
cal Pencils. Free Catalog. Amtech, Inc., 
Box 122S. Mt. Holly, N.J. 08060. 

BARGAINS! ‘on Wholesale and Below! 
Name Brands. ppliances, Furniture, 
Sports Equipment." "Felevisions, Cameras, 
Watches. Jewelry. Thousands More. Huge 
Discounts to $1.000.00 on New Automobiles. 
All Makes. Free Details. Write Today; 
Worldwide Bargainhunters, Box 730-B, 
Holland. Michigan. 


500.000 BARGAINS below wholesale. 
Buy name brand merchandise 10c_on dol- 
lar, Closeouts, Surplus, Imports. Dropship 
merchandise. Save $1.400. new automo- 
biles. Free details, International Buyers, 
Box 4633-PS, Colorado Springs, Colo- 
rado 80909. 


NEW 6-color super deluxe catalog, auto- 
mobile catalog and others. Housewares, 
clothing, furs. shoes, appliances, furni- 
ture. dinnerware, cookware. radios, tele- 
visions, stereos, cameras. projectors. re- 
corders, musical instruments, organs, 
typewriters. books. vitamins, shavers, 
wigs. binoculars, luggage, sporting goods, 
ool tables. power tools, boats. motors, 
icycles. watches, diamonds. jewelry. Huge 
discounts, thousands name-brand prod- 
ucts. For free special list, write: Selbyco- 
6, Decatur, Illinois 62522. 


800.000 PRODUCTS Wholesale! Terrific 
Bargains! Wholesalers, 1265 Broadway. 
New York, N.Y. 10001 


WHOLESALE bargain catalog. $1.00 re- 
fundable first order. Brand new issue. 


Send today. Terry Teagardner, P.O. Box 
39, Millersport, Ohio 43046. 
GIFTS, games, toys. novelties. Send 


$1.00 for giant wholesale catalog, refund- 
able first order. Triports International. 
2210-B Sacramento, Berkeley, Calif. 94702. 


ELECTRIC Guitars, amplifiers, whole- 
sale. Free Catalog. Carvin, PSW, Covina, 
California 91722. 


FREE expert assistance for mailorder 
advertisers. Ratebook leading newspapers, 
magazines 25c. Chicago Advertising Ag 
cy. 28 E. Jackson, Chicago 60604. 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 

SAVE $4.00, PLUS TIME, PLUS EF- 


FORT. We will have 100 companies mail 
you their offers, It would take 100 post 
cards, plus time to find their ads, plus 
time to write to them. We do this for you 
and send list of companies you will hear 
from. Send $1.00 (you save $4.00) to: Sav- 
time Company, P.O. Box 228, B’ kiya. N.Y. 
11209, Dept. PS. Unconditional Money 
Back Guarantee 


MONEYMAKING Information For Men. 
Profits Guaranteed. Send $1.00. Barr-W, 
= S.W. Park Avenue, Portland, Oregon 
97201. 


83 


RUBBER STAMPS & 
OFFICE SUPPLIES 


ADDRESS stamp $1,50. Signature $3.50. 


Free catalog. Jackson’: E P.O. Box 443-B, 
Franklin Park, I1. 60131. 
SIGNATURE Stamp $2. 80. Free Illus- 


trated Catalog. Carrol’s, Avoca, Ark, 72711. 


RUBBER Stamps Made. Free Literature. 
Simmons, 918-PS Minnesota, Knoxville, 
Tenn. 37921. 


84 


PRINTING, 
MULTIGRAPHING, ETC. 


RAISED Letters—Business Cards, Sta- 
tionery, etc. Samples, Bargain Price list 


free. Pioneer, PS-6, Island Park, N. Y. 
11558. 

THERMOGRAPHED _ business cards 
$3.49-1,000. Free samples. 405G 


Gables, 
Clifton, Glenshaw, Pa. 15116. 


BUSINESS Cards—1,000-$4.10 postpaid. 
SENEN Printing, 68-A Joost, San Francis- 
co . 


SPECIALIZING Small Quantities Let- 
terheads. Samples. Edgewood Industries, 
Box 187, Kernersville, N.C. 20284. 


1 7000 GUMMED Address Labels 
1,000 Shipping Labels $3. 
Box 966, South Bend, Indiana 46624. 


OFFSET Printing. 
Mimeo Press, 835 
N.C. 27801. 


` $1.00. 
Walt’s, 


Prompt service. 
is, Rocky Mount, 


STOCK Line Cuts, Halftones. Ton Art, 


Low Prices. Capital Enterpri: Dept. 
A-2, P.O. Box 1914, Washington, D.C. 
20013. 

AMAZING Business Printing values 


quotations. Print Shop, Box 576P, Green- 
ville, R. I. 02828. 


FREE Literature! 1000 Address Labels 
$1.00, 1,000 Business Cards $4.95. Printing, 
Rubber Stamps. Jordan’s 552 West O’Con- 

nor, Lima, Ohio 45801. 


CUSTOM Business Cards—Send Layout 
For Estimate. Marchione, Dept. PS6, Box 
189, Smithtown, New ` York 11787. 


BIRTH. Marriage Certificates, Diplomas, 
Wills, 1400 Miscellaneous forms, 3 Blank 
forms $1.00. Customized $15.00. Form Dis- 
tributors, Box 893, League City, Tex. 77573. 

POSTPAID Specials: 1,000 812x11 Offset 
—$5.75. Mimeoprinting: 500—$3. 15. Elec- 
tronic Stencils: $1.00. Free brochures. 
SEAVIEW, 8115-SP Avenue “L”, Brook- 
lyn, New York 11236. 


85 PRINTING & RUBBER 


STAMP OUTFITS 


DEEP face hard type for better Rub- 
ber Stamps and printing. Complete line 
of stamp presses and supplies. Buy Direct. 
Barco Type Manufacturing, 237 Evergreen, 
Bensenville, IHinois 60106. 


JUNE 1968 


PRINTING Outfits, type. Sts, Send 
dime for Hinata en ‘supply book and sam- 
ples. Bla Kelse; sey, Tne. , H-8, Meriden, Connect- 


RUBBER Stamp presses, hydraulic oper- 
ated, Bleciicaiy heated. Size 5” x 8” x 
12”, 10” X 15”. Starting outfits, supplies. 
Printing Presses, Order presses, supplied, 
shipped day received. 1966-67 catalog, low 
supply prices. Cutom Manufacturing, 406 

lm, Springfield 2, Missouri. 


Supplies, 


IG Presses, Type, 
Mechanics- 


PRINTIN 
Lists 5c, Turnbaugh Service. 
burg, Pa. 


POCKET Stamp Cases—Manufacturers. | 
32-AF, Tipp | 


Retter Printing Products, 
City, Ohio 45371, 


TYPE And supplies for rubber stamp 
makers. New wholesale pis list No. 4 free. 
Star Stamp Supply, 73 

Illinois 60605. 


WHOLESALE offset presses, 12c Stamps. 
Maurice Bower, Route 3, Floyd, Va. 24091. 


RUBBER Stamp Outfits, Supplies, Kie- 
wiet, 2025 Barney Road, Kalamazoo, Mich- 
igan 49007. 


RUBBER Stamp manufacturers sup- 

lies, Starting outfits, presses, Low prices, 

‘ast service, Catalog. Jackson Supply, Box 
443B, Franklin Park, Illinois 60131. 


MAKE your own self-moulding rubber 
mps and printing cuts. Plexirubber, Ar- 
Wisconsin. 


stam) 
gvle 


OLD GOLD, JEWELRY 
WANTED 


HIGHEST Cash for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information, Chicago Gold & Pre- 
cious Metals, 6 E. Monroe, Dept. 557, Chi- 
cago 60603. 

CASH Immediately For Old Gold, Jew- 
elry. Gold Teeth, Watches, ‘Diamonds, Sil- 
verware, Platinum, Mercury, S| ectacles. 
Free information. ‘Rose Industries, 29-¥ 
East Madison, Chicago 2. 


89 WATCHES, CLOCKS—SALES 
& SERVICE 


WATCHMAKERS’ — Jewelers’ Catalog: 
Surprise $1 at on Watchmaking Course, Tools 
$35. 


17942 Ventura, 
Geitornia, i316. 
WATCH and clock repairing books. Free 


Catalog. North American Box 77-BT, Fox 
River Grove, Illinois 60021. 


Encino, 


Federal, Chicago, | 


MODEL builder’s catalog, world’s 
largest: 160 Pg. Airplane and R/C 50-; 
Trains 25c: Cars 25¢: Ships 25c;, Plastics 
25c. Complete Set $1.00. America’s Hobby 
Center, 148C W. 22nd, New York 10011. 


SHIP Models, Kits, fittings. plans. books, 
tools, engines, motors. Big illustrated cata- 
log 50c. . residents add 3% tax. 

Bliss & Co., Dept. PS, Route 128, Dedham, 
Massachusetts 02026. 


SHIP and Yacht model fittings: Pine 
construction Hull Kits; blueprints. 
50c for Illustrated catalog. A. J. 
Inc., 1002 Etowah Avenue, Royal Oak, 
Michigan 48067. 


ROCKETS, New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries. Penrose 3, Colorado 81240. 


SHIP models catalog 25c. perenne. 
Inc., 100 Monroe, Newark, N.J. 0710: 


‘WIN $100.00 cash! Model Car Contest! 
Information included inside giant illus- 
trated 180 page catalog—over 4,950 cars, 
slot racers, supplies you can order-by-mail. 
Send 50c, Auto World, 701PS N. Keyser, 
Scranton, Pa. 18508. 


AMATEUR rocketry book; fuel mixtures, 
etc. $1.00, LaClaire Enterprises, P.O. Box 
778, Petaluma, California 94952. 


TRAINS! 25c brings 48 pages bargains. 
Lionel, Gilbert, HO, all gauges, acces- 
sories, parts. Slot racers, planes, boats. 
Hobby Surplus. Box 1106S, New Britain, 
Connecticut 06050. 


STEAM, Gasoline Engine Castings, 
Prints, related materials. Catalog $1.25. 
ae Power Models, Ventura, California 


James | 


PATENT Searches, professional patent 
development of inventions by Licensed 
Professional Patent Engineer and U.S. 
Patent Office Former Examiner with staff 
of engineering specialists in all fields of 
inventions. Expert searches performed in 
the U.S. Patent Office. Your inventions 
and ideas engineered for maximum patent 
protection and greatest commercial value. 
Inventions developed by us negotiated for 
cash or royalties with our nationwide con- 
tacts. Send for free Protection ‘‘Inven- 
tion Certificates” and further interesting. 
valuable Patent Information. George Spec- 
tor, U.S. Patent Office Former Examiner, 
Woolworth Building, New York. 


PATENT Application Financing. Free 
Patent Search Plan. Global Patent Divi- 
sion, 2420 Tith, Oakland, Calif. 94605. 


PATENT Searches including Maximum 
speed, full airmail report and closest pat- 
ent copies, $6.00. Quality searches expertly 
administered. Complete secrecy guaran- 
teed. Free Invention Protection forms and 
“Patent Information.’ Write Dept. 4, 
Washington Patent Office Search Bureau, 
711-14th, N.W.. Washington 5. D.C. 


OVER 300 Ideas for needed inventions. 
Send $1, to Lon Hurley, P. O. Box 2014, 
Anaheim, Calif. 92804. 


QUALITY PATENT SEARCHES $15. 00! 
Preferred by Professional Inventors, Law- 
yers, Manufacturers. ‘Confidential Re- 
port’’ Including related United States 
patent copies ‘‘Airmailed Certified.” Free 

formation! United States Inventors 
Service Company. 501-X Thirteenth Street, 
N.W.. Washington, D.C. 20005. 


PATENT Searches, including copies of 
related U.S. Patents, $15.00. Inventors, at- 
torneys, manufacturers use our ‘‘World- 
wide” Airmail service! ‘Invention Record’ 
form and ‘Information Every Inventor 
Needs,”’ sent free! Hayward Company, 
1029F Vermont Ave., Washington 5, D.C. 


SHIP Model Kits—Schooner America, 
Frigate Essex, etc. Fittings, Plans, Books. 
40 Page Catalog 40c. Model Shipways, 
Folio P, Bogota, New Jersey 07603. 


93 ELECTRIC TRAINS, 
RACEWAYS 
CASH, Trade, Old Toy Trains, Any Con- 


dition. Model Railroad Equipment, 23 West 
45th Street, New York City 10036. 


LIONEL Train Bargains Bulletin 10c. 
Catalog 25c. Old Trains Bought, Sold, Re- 
paired. Mack ‘ene: 2041 Chicago ‘Ave., 
Chicago 60622. 


94 FOR INVENTORS 


USED Wrist, Pocket Watches—$3.00 up. 
Free list. Southern Watches, 5-PS, South 
Wabash, Chicago 60603. 


WATCHMAKERS!’ Tools, Materials, Sup- 
pitos, Watches. Catalog. Gales, Box 1000, 
icago, Illinois 60690. 


BEAUTIFUL Watches, Ladies’ Ring 
Walch Men’s Calendar, Ladies’ Calendar 
$9. h. Guaranteed. Taylor Enterprises, 
it Cation Ave.. Brooklyn, N.Y. 11238. 


90 GIFTS 


INVENTIONS wanted immediately for 
promoting on cash or royalty. Patented, 
unpatented. Free booklet outlines royalty. 
sales, requirements. Write Kessler Corpo- 
ration C-76-FI, Fremont, Ohio. 


PATENT SEARCH SERVICE $15.00! 
For Lawyers, Companies, Inventors. ‘‘Con- 


fidential report’? including copies of ren 
lated ‘United States patents rushed ‘‘Certi 

fied Airm: Free! "Patent Search tne 
formation. Write: Congress Patent 


Search Company, 911-A Warner Building, 
Washington, D.C. 20004. 


REAL Thermometer Cuff Links, Gold 
plated, Glass sealed, $5.48 postpaid. Free 
Catalog. Richard Lynch, PS2, 27 Lowe, 
Tewksbury, Mass. 01876. 


WANT free Hong King 
Prestige paren es: 
Ana, Calif. 92704. 


91 FOR THE HOME 


FREE Catalog. Useful Items for Home 
and Automobile. Bowden Enterprises, Dept. 
PS6. Watkinsville, Georgia 30677. 


92 MODELS—SHIPS, 
PLANES, ROCKETS 


ift? Details 25c. 
Kawaii, Santa 


ENTORS: Your ideas and inventions 
(patented: unpatented) expertly searched, 
developed for commercial appeal and cash 
¿royalty sales to manufacturers by profes- 
sional Invention Developer with excellent 
record of experience. B.S., Industrial En- 
gineering; United States Patent Office 
former Patent Examiner; United States 
Government former Patent Advisor! Second 
decade reliable service. Member: United 
States Chamber Commerce. Free ‘‘Inven- 
tion Record” and ‘Recommended ag 
Hoti Procedure.” Airmailed! Write:. Ray- 

Lee, Invention Developer, 230-V 
Park Avenue, New York City 10017. 


U.S. Patent Office Searches, 234 Broad- 
way, Room 3615, New York. Free Inven- 
tion Certificates. 


ROCKETS!! Kits, single-multistage. 2000 
leet setude —_Powerful motors — Tubes 
Coni Parachutes Launchers. 
Giant Tilustrated Catalog — rocket data 
— diagrams — 25c. Rush Delivery. Cen- 
turi Aerospace, Box 1988a, Phoenix, Ari- 
zona 85001. 


210 | POPULAR SCIENCE 


PATENT Searches complete and 
thorough. Related copies Air Mailed with 
maximum speed. $6.00. Free “‘Protection 
Forms” and “Patent Information.” Write 
American Patent Search Company. Dept. 
= mt 14th St.. N.W., Washington, D.C. 


INVENTORS, make it first the easy way 
with POLYSAR XB-407, the remarkable 


S. LA! 
TUME COMPANY, Distributors of Polysar 
XB-407, 1701 South 11th East, Salt Lake 


City, Utah 84105. 
IMMEDIATE cash, for igen k Applica» 


or de- 
Universal Patents, isk Marion, 


95 INVENTIONS WANTED 


IF your invention is adaptable to pro- 
moting we will contract for selling on 
cash or royalty, Free booklet outlines 
royalty rates, requirements. Kessler Cor- 
poration, C-76-IW, Fremont, Ohio. 


MANUFACTURERS NEED NEW ITEMS! 
B. F. Goodrich, Black & Decker, South 
Bend Tackle and other million dollar cor- 
porations have authorized us to locate 
new products. For details regarding de- 
velopment, sale, licensing of your patent- 
ed/unpatented invention, write: Raymond 
Lee Organization, 230-W Park Avenue, 
New ‘ity 10017. 


RS: Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products, Complete 
information free. Institute of American 
Inventors, Dept. 30C, 635-F Street, N.W., 
Washington, D.C. 20004. 


INVENTIONS Promoted—For Cash— 
Royalty oe with Manufacturer Con- 
ge Spector, Licensed Invention 

Engineer, ‘Woolworth Building, New York. 


INVENTORS: Protect your ideas! Free 
‘Recommended Procedure.” Washington 
Inventors Service, 422-G, Washington 
Building, District of Columbia, 5. 


INVENTIONS wanted. Patented; unpat- 
ented. Tremendous Manufacturers lists. 
Global Marketing Service, 2420F 77th, Oak- 
land 5, Calif. 


INVENTORS! Outright cash sale or 
royalties for your inventions. Patented. 
Unpatented. Active demand from our client 
manufacturers. Financial assistance avail- 
able. Write Dept. 30, United States Inven- 
tion Brokerage, 78 Wall Street, New York, 
N.Y. 10005. 


INVENTORS! Don’t sell your invention, 
Patented or unpatented, until you receive 
our offer. Eagle Development Company: 
Dept. S, 79 Wall Street, New York 5, 


INVENTORS! Sell your invention for 
cash or royalties! Our client manufactur- 
ers eagerly seek new items, Patented. Un- 
patented. Financial assistance if needed. 
25 Years proven performance. For free in- 
formation, write Dept. 17. Gilbert Adams, 
Invention Broker, 80 Wall St., New York. 


TREASURE Hunters, __ Prospectors. 
“Quality-Engineered _Mineral-Metal De- 
tectors Available.” Detect Gold, Silver, 
Coins, Jewelry. Fully Guaranteed. Terms 
From $69.50. Free Catalogue. White’s Elec- 
tronics, Room 361, Sweet Home, Oregon 


INVENTORS! We will develop, sell your 
idea or invention, patented or unpatented. 
Our national manufacturer-clients are ur- 
gently seeking new items for highest out- 
right cash sale or royalties. Financial as- 
sistance available. 10 years proven perfor- 
mance. For Free information write Dept. 
54, Wall Street Invention Brokerage, 79 
Wall Street, New York, N.Y. 10005. 


“NEW PRODUCTS AND 

INVENTIONS WANTED” 
We want to extend our present line with 
new consumer products using metals and 
plastics, Deal directly with us. We are 
a division of a nationally known firm listed 
on the New York Stock Exchange. Write: 
Dayton Etched Products, 1546 Stanley Ave- 
nue, Dayton, Ohio 45404. New Products De- 
partment, 


THOUGHTS Inc., sold their patents. 
May we help you? 3625 W. North, Milwau- 
kee, Wisconsin 53208, 


WE either sell your invention or pay 
cash bonus. Write for details Universal 
Invention: Marion, Ohio. 


98 WEARING APPAREL 


MEN! Suits, sport coats, outerwear—$15- 
$25. Buy direct & save! Write for free 
catalog. Dept. A, Manufacturer's Discount 
Clothing Co., Box 253, Baltimore, Mary- 
land 21203, 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold. 
Ores analyzed, Mercury Terminal, Nor- 
wood, Massachusetts 02062. 


STAMP Collections, accumulations. Ea- 
gle Stamp Co., 2221 Romine, Pittsburgh, 
Penna. 15226. 


101 EMBLEMS & BRASSARDS 


NAZI! Relics 2'x3’ 
trated-List, $3.00. W. 
St. Louis, Mo, 63158. 


102 TREASURE FINDERS & 
GEIGER COUNTERS 


FISHER “GEMINI” M-Scope. All-new 
treasure and metal detector, Superb sen- 
sitivity, space age design. Write World's 
leading manufacturer for free DISCOV- 
ERY oklet and product information. 
Guaranteed. Terms. Fisher Research, 
Dept. PS-6, Palo Alto, California 94301. 

NEW Sensitive Treasure Metal Detec- 
tors. New low prices. Professional models 
from $29.95 to $129.50. Write for free cata- 
log today. Jetco Electronics, Box 132-PS, 
Huntsville, Texas 77340. 


FIND buried treasure with new revolu- 
tionary analytical metal detector. Features 
ush ‘button tuning, automatic tuning, 
loudspeaker, negligible ground pickup, 


reatest T: ngs: Free catalog. Gardiner 
‘lectronics pt. 1, 4729 N. 7th Ave.. 
Phoenix, A! 85013. 

Hunters! 


TREASURE Prospectors! 
Rockhounds! Hobbyists! Find gold, silver, 
relics with world famous Detectron Metal 
Detectors. Free booklet. Terms available. 
Delivery immediate. Detectron. Dept. PS- 
6, P.O. Box 243, San Gabriel, Cal. 91778. 


flags with Illus- 
W. #2-S, Box 2063, 


GOLDAK Treasure Locators—New For 
68! A Hobby You'll Enjoy For Fun and 
Profit. Find Coins, Gold, Silver, Goldak, 
Dept. PSC, 1101A Airway, Glendale, Cali- 
fornia 91201. 


TREASURE, Gold, Silver Relics. New 
1968 detectors now available. Free infor- 
mation. Rayscope, Box 715, North Holly- 
wood, California 91603. 


POWERFUL Metrotech Locators Detect 
Gold, Silver, Coins, Relics, Moneyback 
Guarantee. Terms, Free Information. Un- 
derground Explorations. Dept. D, Box 793, 
Menlo Park. California 94025. 


‘TREASURES from the past can be 
yours with a new Relco detector. Locates 
buried gold. silver, coins, historical relics. 
Invisible electronic beam penetrates earth 
to seek out treasures hidden from the 
eyes of man for centuries. More sensitivity, 
extra penetrating power. Weighs 3 pounds. 
Fully transistorized. Powered by inexpen- 
sive battery, Immediate delivery. Write for 
free catalog and ‘Treasure Hunter’s Fact- 
Book” written especially for beginners. 
Relco, Dept. C-41, Box 10839, Houston, 
Texas 77018. 


BUILD transistorized metal detector for 
under $20.00. Complete plans $3.00. Ants- 
co, 1645 S. Bascom Ave., Campbell, Cali- 
fornia 95008. 


“METAL _Locators-Accessories. Write: 
Detectors, Inc., Box 101-B, Springfield, 
Va. 22150.” 


*THE Dowser* Will Find Everything. 
Simple, Accurate, Not Electrical. $46.00 
Airmailed. Leaflet Free. Dept. *D*, Lodge, 
me Forest, Balcombe, Sussex, En- 
gland. 


103 


OF INTEREST TO 
WOMEN 


PUBLIC NOTICE: Up to $100.00 reward 
for information on electronic training or 
signalling devices, experimental or other- 
wise, built by experimenters or actually 
Manufactured prior to 1955, if we use 
your material. These experimental mod- 
els were earlier versions of training and 
signalling instruments now being mar- 
keted and consisting of a shocking device 
by a transmitter. Send information to: 
Research Center, Box 10776, Houston, 
coms 77018. All letters will be acknowl- 
edged. 


“POWERFUL Word Talisman—$1.00. Ishi 
Temple, Box 489. Brisbane, Calif. 94005." 


WINEMAKING . . . Grape, Elderberry, 
Dandelion, Frozen Juices, etc. Brewmas- 
ters’ Secrets Revealed! Powerful Methods! 
Instructions, Recipes. and Supplies Cata- 
log. $1.00. Continental, Box 11071-EF, In- 
dianapolis, Indiana 46201. 

WINEMAKERS: Free illustrated catalog 
of yeasts, equipment. Semplex, Box 7208, 
Minneapolis. Minn. 55412, 


WINEMAKERS—Free Catalog and Rec- 
ipes. Kraus, Box 451-N, Nevada, Mo. 64772. 


KILLS Mosquitoes, Crop Destroyers, 
Electronically. Free Information. US In- 
sect Control, Box S-374, Royal Oak, Michi- 
gan 48067. 


MAKE wine at home, Booklet $2.00, F. 
Constant, One Liberty St., Little Ferry, 
K-2, New Jersey 07643. 

HYDROMETERS for winemaking. Free 
recipe and price list. Specialty Products, 
P.O. Box 382, Coos Bay, Oregon 97420. 

NIGHTSTICKS . . , replica of type 
used by policemen only $2.25, Kasell Enter- 


prises, 6801 So. Cedar Lake Rd., Mi - 
olis, Minn. 55426. J Mes 


NEWSPAPER Clippings Urgently Need- 
ed. Highest prices paid. Send stamped, ad- 
dressed envelope. free details. Brewster, 
Box 1348-NCWK, Clearwater, Fla. 33517. 


EARN Up To $2.40 Hour! Assemble Our 
Products, Supplies Furnished! United, Box 
55392-EJ, Indianapolis, Indiana 46205. 


EARN Up To $2.00 Hour Lacing Baby 
Moks. Cuties, Warsaw 15, Indiana 46580. 


“PROPHET Elijah Coming _ Before 
Christ Wonderful Book Free. 58 Megiddo 
Mission, Rochester 19, New York. 


WANT to Make Money Selling Exciting 
New Products. Send name for free 5 Month 
Subscription. Opportunity Magazine, Dept. 
18-FO, 850 N. Dearborn, Chicago. 


_ HOW to Make Money Writing Short 
Paragraphs, Information Free, Barrett 
Dept. C-88-D3, 6212 N. Clark, Chicago 


$100.00 WEEKLY Possible Home Typing. 
Guaranteed | Moneymaking Instructions. 
$1.00. Davy's Opportunities, Box 730-B, 
Holland, Michigan 49423. 


$75.00 THOUSAND, Home Addressing! 
Longhand, Typewriter. Information, send 
stamped self-addressed envelope. Brewster, 
Box 1348-YT, Clearwater, Florida 33517. 


LEISURE Time Moneymaking. Interest- 
ing Added Income—Method. $1.00. Barr- 
W. 1431 S.W. Park Avenue, Portland, Ore- 
gon 97201. 


HOME Addresses Wanted! Longhand: 
typewriter. Details 10c and self-addressed 
stamped envelope. Aberdean's, Dept. PS, 
Duxbury, Mass. 02332. 


HOME Typing. Earn up to $100.00 week- 
ly. Instructions, employers’ list. $1.00. 
Satisfaction or refund. Summithouse, Box 
1762PS, New York 10017. 


$500 MONTHLY Possible—clipping news 
at home. No experience needed. Free in- 
formation. Send stamp. American, Box 
11056, Kansas City, Kansas 66111. 


HOME Addressers Wanted! $100.00 week- 
ly possible, addressing! List of firms 
needing addressers, $1.00. Smith's, Box 
2469-PSS. Newark, New Jersey 07114. 


105 MISCELLANEOUS 


EXOTIC Bamboo Flute, Complete Kit, 
Chromatic. $2.00, The Old Hawaiian, P.O. 
Box 7626, Honolulu, Hawaii 96821. 


106 PERSONAL 


NUCLEAR BOMB predicted in Matthew 
24:14-22. ICBM in Zechariah 5:1-4, Book: 
THE SECRETS OF THE AGES UN- 
LOCKED. $1. Era Publishing Co., Box 
1221, Kingsport. Tenn. 37662. 


HELP Yourself to power! Seven Keys 
unlocks all mysteries, solves problems. 
Free details. Meta, Box 6064P, Long Island 
City, New York 11106. 


LONELINESS, fear, frustration—every- 
where. Where has love gone? Join the 
truth seekers. Exchange thoughts, experi- 
ences. Membership $1.00. Eternal Lite, New 
Tripoli, Pa. 18066. 


A Coming Whirlwind to sweep this 
“arth! Free Information! Write: Harvest 
PS, Jefferson City, Missouri 65101. 


IMMEDIATE Openings for overseas work. 
Men and Women needed worldwide in ali 
trades, also student summer jobs, High 
pay. free travel, family housing. Choice 
locations, Details free. Write: World Jobs, 
Box 1026-P, Providence, R.I. 02901. 


MUSIC lovers, continuous, uninterrupt- 
ed background music trom your FM radio, 
using new inexpensive adaptor. Free liter- 
ature. Electronics, 11500-R, NW ‘th Ave.. 
Miami, Florida 33168. 


INVESTIGATORS. free brochure, latest 
subminiature electronic surveillance equip- 
ment. Ace Electronics. 11500-F, NW ‘7th 
Ave., Miami, Florida 33168. 

RUPTURED. Relief and Comfort. No 
Understraps, Elastic or Steel, Write Hand 
Lock Products, Preston 2, Ontario, Canada. 


~ LOSING Hair? alding? Dandruff? Free 
copyrighted booklet. Dr. Shiffer Labora- 
ae 533 Euclid-Arcade, Cleveland, Ohio 


"RAISE Money, consolidate bills. Free 
amazing details,’ Write: Interstate, 28 E. 
Jackson, Suite 1204-PS, Chicago 60604, 


SURVEILLANCE Equipment. New High 
performance models. Free details: Security 
Electronics-PS, 15 East 43rd Street, New 
York City 10017. 


METAL Locator kits and assembled 
models from $39.90. Terms. Transistorized 
models available. Free catalog. Ele tronic 
Applications, Dept. S, Box 6095, Alexan- 
dria, Virginia 22306. 


MAGNETS. All Types. Specials—20 disc 
magnets, or 2 stick magnets, or 10 small 
bar maghets. or 8 assorted magnets. $1.00. 
Maryland Magnet Company, 5412-B Gist, 
Baltimore, Maryland 21215. 


URECON metal finder, 8” head, transis- 
torized. $37.50, delivered. URPA Corp., 
6304 Beechwood, Sarasota, Fla. 33581. 


FREE Films, Books, Cosmetics. List 25c. 
Pennington & Co., 601 E. McCarty, In- 
dianapolis, Ind. 46203. 


BIRTH Certificates, Marriage Certifi- 
cates, Diplomas! 2 blank forms $1.00. 
Sample 10c. Standard Forms, Box 482-S, 
Washington, D.C. 20044. 


WORRIED? Troubled? Questions an- 
swered. Problems Solved. Send addressed 
stamped envelope, $1.00 to: Wisdom, Box 
95, Parkdale, Oregon 97047. 
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Wordless 
Workshop 


By ROY DOTY 


212 | POPULAR SCIENCE 


When does a 
tape rule 


get too heavy? 
ALMOST ALWAYS! 


Unless it’s a 16-foot Lufkin LOKmatic* power tape. And here’s CONTROLLED POWER RETURN 
why: It weighs less than most 12-foot tapes because it has a 
case of Cycolac*, the modern, lightweight material so strong 
and tough it’s used in telephones, gun stocks and other items 
that take abuse and come back for more. Besides, you get all 
these features: Positive lock that holds blade secure to transfer 
or compare measurements, Push-button nameplate that controls ADJUSTABLE 
speed of blade return to eliminate whiplash and reduce end ENO HOOK 
hook damage. Adjustable end hook for accurate inside or 
outside measuring. Jet-black markings on snow-white back- 
ground. Protective blade coating of seamless, transparent / 
epoxy. Check the complete line of Lufkin tapes and rules, at `% 
your hardware or building supply dealer today. 

*Cycolac is a Registered Trade Mark of Borg-Warner Corporation 


LEGIBLE MARKINGS 


POSITIVE LOCK 
FEATHERWEIGHT CYCOLAC® CASE 
EPOXY BLADE COATING 


SAGINAW, MICHIGAN 48601 


A DIVISION OF A COOPER INDUSTRIES, INT 
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GIFT OFFER—For a large full color print of this beautiful Peter Hurd Painting, ‘ENCOUNTER AT DAWN" send name and address 
together with the seal from the top of a pack of Bull Durham to: Box 4540, Grand Central Station, N.Y., N.Y. 10017. 


r m Bull Durham Filters 


are rolled thicker to 
E] smoke slower. So slow... 


o it’s like getting 5 or 6 extra 


2 cigarettes 
7” in every 


Sh thnasican Blance lompany 


